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ANENT ANTS. S 
By E, R. LELAND. . 


INCE the earliest recorded observations of insect-life, the ant has 
been a subject of especial comment and wonderment. Found 
throughout the range of both temperate and the torrid zones, it is in 
the tropics that the most interesting species abound, and where their 
vast numbers and their industry and fearless pertinacity make them a 
veritable scourge. . 
Many confused, not to say fabulous, statements regarding them 4 
have been published in books of travels, and copied in natural history a 
works; but enough has been recorded concerning them, which has ‘3 
the warrant of recent and high authority, to justify the views popu- : 
larly held as to their intelligence and sagacity. 
Mr. Bates, in “ The Naturalist on the Amazon,” devotes consider- 
able space to them, and, in the descriptions following, very free use is 
made of his delightful book, and most of the illustrations are borrowed 
from that source. 
One of the chief peculiarities of the ants is their social relations. 
, Assembling in countless multitudes, they are divided into different i 
classes, each with a special order of duties to fulfill, but all working 
harmoniously for a definite end—the perpetuation of the species. 
Their communities consist of males, females, and neuters; with gen- 
_ erally two and sometimes three distinct orders or castes of the latter. 
Upon them devolves all the labor, the divisions being known as the 
worker-minors and the worker-majors, the brunt of the work falling 
upon the first, while the function of the worker-major, though not 
definitely understood, seems to be that of a superintendent or a soldier, Fe 
or perhaps a combination of the two. ' 
One of the most interesting of the American species is the sata, a 
or leaf-cutting ant (@Zcodoma cephalotes). The workers of this spe- ei 
cies are of three orders, and vary in size from two to seven lines, 
} Some idea of them may be obtained from the accompanying woodcut. 
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258 THE POPULAR SCIENCE MONTHLY. 
The true working-class of a colony is formed by the small-sigeg 
order of workers (1, Fig. 1). The two other kinds have enormously. — 
swollen heads; in one of these the head is highly polished (2) ; in the 
other (3) it is opaque and hairy. The worker-minors vary greatly 
in size, some being double the bulk of others. The entire body is of - 
solid consistence, and of a pale, reddish-brown color. The thorax, or 
middle segment, is armed with three pairs of sharp spines; the head 
also has a pair of similar spines proceeding from the cheeks behind, 
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Fic. 1.—Satea, on Lear-cottine Ant.—1, Worker-minor; 2, Worker-major; 3, Subterranean 
Worker. 


Their domes or outworks are very extensive, some of them .being 
forty yards in circumference, but not more than two feet high. The 
entrances are small and numerous; in the large hillocks a great 
amount of excavation is required to get at the main galleries; the 
minor entrances converge at a few feet below the ground to one broad, 
elaborately-worked gallery or mine four or five inches in diameter, 
These underground abodes are very extensive. The Rev. Hamlet 
Clark relates that: the satiba of Rio de Janeiro has excavated a tunnel 
under the bed of the river Parahyba, at a place where it is as broad as 
the Thames at London Bridge. At the Magoary Rice-Mills, near 
Para, these ants once pierced the embankment of a large reservoir; 
the great body of water which it contained escaping before the dam- 
age could be repaired. One other fact is told of these ants, which 
shows the herculean nature of their labors. Their lives are dependent 
upon access to water, and they always choose places where it is to 
be obtained by digging wells. One case is related where a well was 
dug for domestic purposes, and water found at a depth of thirty feet; 
to do this, an ant-well was followed which was twelve inches in di- 
ameter. 

The habit in this ant of clipping and carrying away immense quan- 
tities of leaves has long been recorded. When employed in this work, 
their processions look like a multitude of animated leaves on the march, 
They mount the trees in swarms. Each one places itself on the sur 
face of a leaf, and cuts with its sharp, scissor-like jaws a nearly semi 
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_ gireular incision on the upper side; it then takes the edge between its 
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ii jaws, and, by a sharp jerk, detaches the piece which is about the size 


of adime. Sometimes they let the leaf drop to the ground, where a 
little heap accumulates, until carried off by another relay of workers ; 
but generally each marches off with the piece it has operated upon, 
and, as all take the same road to their colony, the path they follow 
soon becomes smooth and bare, looking like the impression of a cart- 
wheel through the herbage. The heavily-laden workers troop up and 
cast their burdens on the hillock; another relay of laborers place the 
leaves in position, covering them with a layer of earthy granules, 
which are brought up one by one from the soil beneath. It has not 
been shown satisfactorily to what use the leaves are put. It was for- 
merly supposed that they were consumed as food. Mr. Bates’s inves- 
tigations convinced him that the leaves were used to thatch the domes 
which cover the entrances to the subterranean dwellings, thereby pro- 
tecting from the deluging rains the young broods iv the nests beneath, 
Mr. Belt, however, who observed the leaf-cutting ants in Central 
America, and gives a full and interesting account of them in his “ Nat- 
uralist in Nicaragua,” arrives at the conclusion that the leaves which 
they gather in such enormous quantities are used to form beds for the 
growth of a minute fungus, on which they and their young live. Fritz 
Muller, writing from Brazil (Nature, vol. x., p. 102), says that be has 
always held this view, and that an examination of their stomachs un- 
der the microscope confirms it. 

This ant is so abundant in some districts that agriculture is almost 
impossible, and wherever it exists it is a terrible pest. It is also 
troublesome to the inhabitants from its habit of plundering the stores 
of provisions in houses at night, for it is even more active by night 
than in the daytime. 

The principal part of the visible work is done by the small-heads 
(1, Fig. 1), while those which have massive heads, the worker-majors 
(2), are generally observed to be simply walking about. They are 
not, in this species, soldiers, for they never fight. The function of 
superintendence would seem superfluous in a community where all 
work with precision. They cannot, however, be entirely useless to 
the community, for the sustenance of an idle class of such bulky indi- 
viduals would be too heavy a charge for the species to sustain. Prof. 
Sennichrast, who studied some of the species of @codoma in Mexico, 
is of the opinion that their special réle, if they have one, is borne in 
the excavation of the nest, and in tunneling the galleries, labors which 
require superior strength and better implements. 

The third order of workers is the most curious. If the main shaft 
of a mine be probed, a small number of colossal fellows (3, Fig. 1) will 
slowly begin to make their way up the smooth sides of the mine. In 
the middle of the forehead is a trim ocellus, or simple eye, of quite 
different structure from the ordinary compound eye on the sides of the 
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head. This frontal eye is totally wanting in the other workers, ang 
is not known in any other kind of ant. Their special functions are 
unknown. None of this species are pugnacious. 

The work of reproduction begins with the rainy season. The union 
probably takes place in the night, for in the morning the neighborhood 
of the nest will be strewed with the females, and the dead bodies of the 
males, the former already fertile, from whom the workers make it their 
duty to tear away the wings. The true females are incapable of at. 
tending to the wants of their offspring ; and it is on the poor, sterile 
workers, who are denied all the other pleasures of maternity, that 
the care devolves. The successful début of the winged males and 
females depends likewise on the workers. Great activity reigns in an 
ants’-nest on the exodus of the winged individuals. The workers clear 
the roads of exit, and show the most lively interest in their departure, 
although it is highly improbable that any of them will return to the 
same colony. They are of large size, the female measuring two and a 
quarter inches in expanse of wing; the male is not much more than 
half the size. They swarm in vast numbers, but are so eagerly preyed 
upon by insectivorous animals that but few of the impregnated females 
escape the slaughter to found new colonies. An immense amount of 
labor would be saved to the ants, if, instead of raising annually myr. 
iads of winged males and females to perish, they raised only a few 
wingless males and females, which, free from danger, might remain in 
their native nests; and, as Fritz Muller says, he who does not admit 
the paramount importance of intercrossing must of course wonder 
why the latter manner of reproduction has not long since taken the 
place, through natural selection, of the production of winged males 
and females. But the wingless individuals would of course have to 
pair always with their near relatives, while by swarming a chance is 
given for the intercrossing of individuals not nearly related. 





Fie. 2.—Satsa Ant, FEMALE. 


Resembling the satiba, in being vegetable-feeders, are the harvest- 
ing-ants (Atla structor, A. barbara, Pheidole megacephala, etc.). It 
has been a fashion among naturalists to set down as pure invention 
the accounts by classical writers of the accumulation of cereals by ants 
for winter consumption, and to assume that the Biblical injunction to 
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: 4 study the ways of her “ who, having no guide, overseer, or ruler, pro- 
} yideth her meat in the summer, and gathereth her food in the har- 


vests,” was a figure drawn from careless observation ; that ants, being 
carnivorous insects, would not eat dry, hard grains of wheat or bar- 
ley, the idea that they would do so having arisen from mistaking the 
whitish cocoons which inclose the pupe for grains of wheat, to which 
they bear a resemblance, But Mr. Traherne Moggridge has recently, 
by careful observation in the south of Europe, confirmed in many of 
their minutest details the accounts given by ancient writers, and shown 
that, in treating these accounts with contempt, it is the modern au- 
thors who have been guilty of forming hasty conclusions from insuffi- 
cient data. 

The ants were described as ascending the stalks of cereals and 
gnawing off the grains, while others below detached the seed from 
the chaff and carried it home; as gnawing off the radicle to pre- 
yent germination, and spreading their stores in the sun to dry after 
wet weather. These statements Mr. Moggridge has verified, supple- 
menting them by discovering the granaries in which they are stored, 
sometimes excavated in solid rock, He has seen them in the act of 
collecting seeds, and has traced seeds to the granaries; he has seen 
them bring out the grains to dry after a rain, and nibble off the radi- 
cle from those which were germinating ; lastly, he has seen them feed 
on the seeds so collected. A curious point is, that the collections of 
seeds, although stored in damp situations, very rarely germinate ; yet 
nothing has been done to deprive them of vitality, for, on being sown, 
they grow vigorously. Their depredations are of such extent as must 
cause serious loss to cultivators. 

Texas and Northern Mexico furnish a remarkable species in the 
honey-making ants (Myrmecocystus Mexicanus). The workers of 
their communities are divided into three classes: 1. Yellow workers, 
nurses and feeders; 2. Yellow workers, honey-makers; 3. Black work- 
ers, guards and purveyors. 

The site chosen for their nest is usually some sandy soil in the 
neighborhood of shrubs and flowers, the space occupied being four or 
five feet square, The black workers surround the nests as guards, and 
are always in a state of great activity. They form two lines of de- 
fense, moving different ways, their march always being along three 
sides of a square ; one column moving from the southeast to the south- 
west corners of the fortification, while the other proceeds in the oppo- 
site direction. Most of the nests lie open to the south; the east, west, 
and northern sides, being surrounded by the soldiers. In case of an 
enemy approaching, a number of guards sally forth to meet the in- 
truder. Spiders, wasps, beetles, and other insects are, if they come 
too near the hive, savagely attacked, and the dead bodies speedily 
removed from the neighborhood, the soldiers at once resuming their 
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Their object in destroying other insects is protection of the en 
ment, and not the obtaining of food. While one section of the black 
workers is thus engaged, a more numerous division will be found em. 
ployed in entering the quadrangle by a diagonal line, bearing north. 
east, and carrying flowers and fragments of aromatic leaves, which 
they deposit in the centre of the square. 
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Fig. 8.—ENCAMPMENT OF THE HoNEY-MAKING ANT (Myrmecocystus Mexicanus). 


The line a of the sketch shows the path of this latter section, the 
mound of flowers and leaves being at c. This line leads to the shrubs, 
upon which another division of the black workers is settled, engaged 
in cutting off the leaves and petals to be conveyed to the nest. On 
the west side of the encampment is a hole marked d, leading to the 
interior of the nest. It is probably intended for the introduction of 
air, as, in case of any individuals carrying their loads into it, they im- 
mediately emerge and carry them to the common heap, as if conscious 
of having made a mistake. A smaller hole, near the southeast corner 
of the square, is the only other means by which the interior can be 
reached; and down this aperture, 5, the flowers gathered by the black 
workers are carried along the line ¢ from the heap in the centre of the 
square, by a number of the small yellow workers, who seem adapted 
for the gentler office of nurses for the colony within. No black ant is 
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"ever seen on the line ¢, and no yellow one ever approaches the line a, 
each keeping his own station, and following his given line of duty 
em: with a steadfastness which is remarkable. ; 
orth. When the course of the galleries is traced from the entrances, a a 
hich small excavation is reached, across which is stretched, in the form of +s 

a spider’s web, a net-work of squares about one-quarter inch across, 

the ends of the web being fastened firmly to the earth of the sides of 

the cell. In each one of the squares, supported by the web, sits one “3 

of the honey-making workers—prisoners, for locomotion is impossible, 

the distended abdomen which constitutes the honey-bag being at least ; 

twenty times as large as the rest of the body. The workers provide . 

them a constant supply of flowers and pollen, which, by a process : 

analogous to that of the bee, they convert into honey. Whether the 

honey-makers are themselves used as food, or excrete their saccharine 

fluid, and then proceed to distill more, is not known. Indeed, that 

the remainder of the inhabitants feed on the supply thus obtained in : ‘a 

any manuer, although surmised, has not been established, very little : 

being known of the economy of these creatures, 

The honey is much sought after by the Mexicans, who not only 
use it as a delicate article of food, but ascribe to it great healing 
properties. 
The worst insect pest of tropical America is the terrible fire-ant 

(Myrmica sevissima), whose sting is likened to the puncture of a red- 

hot needle. It is found only on sandy soils in open places, and seems 
_ to thrive most near houses and in weedy villages. Towns are some- a 

times deserted on account of this little tormentor. It is a small spe- 

cies, of a shining red color, not greatly differing from the common red 

stinging-ant of our own country, except that the pain and irritation 

caused by its sting are much greater. Where it abounds, the whole 

soil is undermined by it; the ground is perforated with the entrances 

to their subterranean galleries, and a little sandy dome occurs here 

and there where the insects bring their young to receive warmth near 
she the surface. Homes are overrun with them ; they dispute every frag- 
bs, ment of food with the inhabitants, and destroy clothing for the sake 
ed of the starch, All eatables have to be suspended in baskets from the 
On rafters, and the cords well soaked with copaiba-balsam, which is the 
he only means known to prevent them from climbing. They seem to 
of attack persons out of sheer malice. The legs of tables, chairs, and 
m- stools, and the cords of hammocks, have to he smeared in the same 
us way. ; 
er ‘Belonging to a totally different group are the Ecitons, or foraging- 
be ants; they are carnivorous, and hunt in vast armies, exciting terror 
ok wherever they go, resembling in their habits the often-described 
he drivers of tropical Africa, though belonging to quite another sub- 
group of the ant tribe. They are composed, besides males and fe- 
‘males, of two classes of workers—a large-headed and a small-headed 
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class ; the large-heads have, in some species, greatly-lengthened j jaws; 
the small-heads have jaws always of the ordinary shape, but the two 
classes are not sharply defined in structure and function, except in 
two species. In these the jaws of the worker-majors are so monstrous. 
ly lengthened that they are incapacitated for taking part in the labors 
of the worker-minors, and act as soldiers, The peculiar feature in the 
habits of the genus Zciton is their hunting for prey in regular bodies 
or armies. It is this which chiefly distinguishes them from the genus 
Myrmica, the common red stinging-ant of the temperate zone, whose 
habit is to search for food in the usual irregular manner. All the 
£citons hunt in large organized bodies; but almost every species has 
its own special manner of hunting. 

Ecrron Leaion1s.—In this species there is no division in classes 
among its workers, although the difference in size is very great. It 
lives in open places, and its movements are easy to be observed; 
its sting and bite are not very formidable. The armies consist of 
thousands of individuals, and move in rather broad columns. They 
are quick to break line on being disturbed, and attack hurriedly and 
furiously any intruding object. Their activity seems to be ¢hiefly 
directed to plundering the nests of a large defenseless ant of another 
genus (Formica). 

Eciron Drepanopuars.—This, one of the commonest species of 
foraging-ants, confines its ravages to the thickest part of the forest, 
When a pedestrian falls in with one of their trains, the first signal 
given him is a twittering and restless movement of small flocks of 
plain-colored birds (ant-thrushes) in the jungle. If this be disre- 
garded, and he advances a few steps farther, he is sure to fall into 
trouble, and find himself suddenly attacked by numbers of the fero- 
cious little creatures. They swarm up his legs with incredible rapidity, 
each one driving his pincer-like jaws into his skin, and, with the pur- 
chase thus obtained, doubling its tail and stinging with all its might, 
There is no course left but to run for it. The tenacious insects then 
have to be plucked off, one by one, a task which is generally not ac 
complished without pulling them in twain, and leaving heads and jaws 
sticking in the wounds. 

The errand of the vast ant-armies is plunder. Wherever they 
move, the whole animal world is set in commotion, and every creat- 
ure tries to get out of their way. It is especially wingless insects 
that have cause to fear, such as heavy-bodied spiders, maggots, cater- 
pillars, larvee of cockroaches, etc., all of which live under fallen leaves, 
or in decaying wood. The main column, from four to six deep, moves 
forward in a given direction, clearing the ground of all animal matter, 
dead or alive, and throwing out here and there a thinner column to 
forage for a short time on the flanks of the main army. If some rich 
place be encountered, for example, a mass of rotten wood abounding 
in insect-larve, a delay takes place, and a very strong force is concen- 
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trated upon it. The excited creatures search every cranny, and tear 








Ws: 
toi } inpieces all the grubs they bring to light. They attack wasps’-nests, 
it in _ when built on low shrubs, gnawing away the paper covering to get at 
‘ous. the larve, pupx, and newly-hatched wasps, and cut every thing to tat- 
bors ters, regardless of the infuriated owners which are flying about them. 
| the 
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ind 
fly Fic. 4.—Foraaetne-Ants (Zciton drepanophara). 
her 
_ The life of the Zzitons is not all work, however; they seem fre- 
of quently to be employed in a way that looks like recreation. This 
st, always takes place in a sunny nook. The main column of the army 
nal and the branch columns are in their ordinary relative positions ; but, 
of instead of pressing forward eagerly and plundering right and left, 
re- they seem to be smitten with a sudden fit of laziness. Some walk 
ito slowly about; others brush their antennz with their fore-feet ; but the 
0 drollest sight is their cleaning one another. Here and there an ant 
iY; may be seen, stretching forth first one leg and then another, to be 
Ir brushed and washed by one or more of its comrades, who perform the 
at, task by passing the limb between the jaws and the tongue, finishing 
en by giving the antenne a friendly wipe. It is a curious spectacle, 
e- and well calculated to increase one’s amazement at the similarity be- 
vs tween the actions of ants and the acts of rational beings—a similarity 
which must have been brought about by different processes of devel- 
"y opment of the primary qualities of mind. The action of these ants 
t- looks like simple indulgence in idle amusement. Have these little 
ts creatures, then, an excess of energy, and do they expend it in mere 
r sportiveness, like young kittens, or in idle whims, like rational beings ? 
8, Ectron Prapator.—This species differs from other Ecitons, chiefly 
8 from its habit of hunting, not in columns, but in dense phalanxes con- 
ry sisting of myriads of individuals. A phalanx, when passing over 
0 smooth ground, occupies a space from four to six yards square. Noth- 
h ing in insect-movements is more striking than this rapid march of 
g these large compact bodies. 
of Burnp Ecrrons.—None of the foregoing kinds have eyes of the 
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faceted or compound structure, such as are usual in insects, ang 


which ordinary ants (Formica) are furnished with; but all are pro. 
vided with organs of vision, composed each of a single lens, Cop. 
necting them with the utterly blind species of the genus, is a very 
stout-limbed Eeiton, the Z. crassicornis, whose eyes are sunk in d 

sockets. This ant goes on foraging expeditions like the rest of its 


tribe, but it avoids the light, always moving in concealment under » 


leaves and fallen branches. When its columns have to cross a cleared 
space, the ants construct a temporary covered way with granules of 
earth, arched over, and holding together mechanically ; under this the 
procession passes in secret, the indefatigable creatures repairing their 
arcade as fast as breaches are made in it. 

Next in order comes the £. vastator, which has no eyes, though 
the collapsed sockets are plainly visible; and, lastly, the Z erratica, 
in which both sockets and eyes have disappeared, leaving only a faint 
ring to mark the place. The, armies of & vastator and £. erratica 
move wholly under covered roads, constructing them rapidly as they 
advance. The column of foragers pushes forward, step by step, under 
the protection of these covered ways, and, on reaching a rotten log, 
or other promising hunting-ground, pour into the crevices in search 
of booty. The grains of earth for their arcades are taken from the 
soil over which the column is passing, and are fitted together without 
cement. 


Lan, 
Fro. 5.—Foraetne-Ants (Zciton erratica), constructing a Covered Road—Soldiers sallying out 
ou being disturbed. 


Working in numbers, they build up simultaneously the sides of 
their convex arcades, and contrive in a surprising manner to approxi- 
mate them and fit in the key-stone without letting the loose, unce- 
mented structure fall to pieces. There is a very clear division of 
labor between the two classes of neuters in these blind species. When 
a breach is made in one of their covered ways, all the ants underneath 
are set in commotion, but the worker-minors remain behind to repair 
the damage, while the large-heads issue forth in a most menacing 
manner, rearing their heads, and snapping their jaws with an expres 
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gion of fiercest rage and defiance. Pitched battles sometimes oceur 
pro- _ between different pugnacious species, and classical writers have deemed 
Con. them worthy to be recorded. :Kirby and Spence relate that “ Aineas 
very §ylvius, after giving a circumstantial account of one contested with 
deep great obstinacy by a large and a small species, adds that ‘this action 
f its was fought in the Pontificate of Eugenius IV.’” Thoreau gives 





nder . § s graphic description—in his whimsical style of exalting small tnings a 
ared and emphasizing the trifling difference that there is between big ‘ 
8 of and little actors and events in Nature—of a similar engagement 


} the that took place near his hut “in the presidency of Polk, five years 
heir before the passage of Webster’s Fugitive Slave Bill” (“ Walden,” 


346). q 
ugh F Whether such an enactment obtains in any of the ant nations is 
ica, unknown, but that certain of them possess the extraordinary instinct 
aint of capturing the pup of other species and bringing them up as slaves, 
tica is a well-authenticated fact. They are made captive while still in the 
hey cocoon, and on emerging become the auxiliary workers and friends of 
der their. captors, as though such was their natural destiny. 
log, But no fanciful exaggeration is needed to impress us with the , 
rch degree of forethought, methodical industry, and dauntless courage, a 
the .§ the engineering and mechanical skill, the reasoning and perceptive 
out powers and general sagacity which the ant displays. 


If space permitted, numerous illustrative citations could be given. 
A member of the Natural History Society describes a tubular bridge, 
half an inch in diameter, and spanning a chasm twelve inches across, 
A correspondent of Mr. Darwin’s, Mr. Joseph D. Hague, a geologist 
of California, submits what seems to be satisfactory evidence that they 
realize danger from seeing the corpses of their fellows, an inference 
drawn by no other invertebrate, if indeed it be by the higher animals. 

They keep domestic animals. The aphides, or plant-lice, excrete a 
peculiar sweet fluid which the ant obtains by caressing the abdomen 
of the aphis with its antenne. Ordinarily they seek the aphides upon 
plants, but that they also keep them in their nests much as man keeps 
cows, is an opinion which receives the sanction of eminent naturalists, 
among them Sir John Lubbock, who further says: “ Ants also keep a 









* variety of beetles and other insects in their nests. That they have 

some reason for this seems clear, because they readily attack any un- 
of welcome intruder; but what that reason is we do not yet know. If yj 
i. these insects are domesticated by the ants, then we must admit that . 
e- the ants possess more domestic animals than we do.” 
yf Indeed, their whole social economy is of a complex order. No- 4 
0 where is the division of labor—which in mankind always marks a high % 
h state of civilization—so rigid, being carried to the extreme of a pbys- 
ir ieal modification of great numbers of the community for the better 
g fulfillment of their duties, Their undeveloped sterile females may 
- serve to warn—or to encourage—those members of the Anthropide 
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who are so anxious to subordinate, if not wholly lay down, the gentle 
functions of maternity in order that they may engage in the sterner 
work of the world! 

When, marking their size, we consider the mighty character of the 
works which they complete; when we reflect upon the infinitesimal] 
ganglion which is the seat of the intelligence they display, we may 
well be filled with surprise, and almost wonder if man, or any other 
order of the vertebrata, is destined to remain forever the higher 
animal ! 





THE FIRST AND THE LAST CATASTROPHE. 


By W. KINGDON CLIFFORD, 
PROFESSOR IN THE UNIVERSITY OF LONDON, 


I PROPOSE in this lecture to consider speculations of quite recent 

days about the beginning and the end of the world. The world 
is a very interesting thing, and I suppose that from the earliest times 
that men began to form any coherent idea of it at all, they began to 
guess in some way or other how it was that it all began, and how it 
was all going to end. But there is one peculiarity about these spec- 
ulations which I wish now to consider, that makes them quite differ- 
ent from the early guesses of which we read in many ancient books, 
These modern speculations are attempts to find out how things began, 
and how they are to end, by consideration of the way in which they 
. are going on now. And it is just that character of these speculations 
that gives them their interest for you and for me; for we have only 
to consider these questions from the scientific point of- view. By the 
scientific point of view, I mean one which attempts to apply past 
experience to new circumstances according to an observed order of 
Nature. So that we shall only consider the way in which things 
began, and the way in which they are to end, in so far as we seem 
able to draw inferences about those questions from facts which we 
know about the way in which things are going on now. And, in 
fact, the great interest of the subject to me lies in the amount of 
illustration which it offers of the degree of knowledge which we have 
now attained of the way in which the universe is going on. 

The first of these speculations is one set forth by Prof. Clerk Max- 
well, in a lecture on “ Molecules,” delivered before the British Asso- 
ciation at Bradford. By a coincidence, which to me is a happy one, 
at this moment Prof. Maxwell is lecturing to the Chemical Society 
of London upon the evidences of the molecular constitution of matter, 
Now, this argument of his, which he put before the British Associa- 
tion at Bradford, depends entirely upon the modern theory of the 
molecular constitution of matter. I think this the more important, 
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glusion that this theory is very similar to the guesses which we find 
in ancient writers—Democritus and Lucretius. It so happens that 
these ancient writers did hold a view of the constitution of things 
which in mary striking respects agrees with the view which we hold 
jn modern times. This parallelism has been brought recently before 
the public by Prof. Tyndall in his excellent address at Belfast. And 
it is perhaps on account of the parallelism, which he pointed out 
at that place, between the theories held among the ancients and the 
theory now held among the moderns, that many people who are 
acquainted with classic literature have thought that a knowledge of 
the views of Democritus and Lucretius would enable them to under- 
stand and criticise the modern theory of matter. That, however, is a 
mistake. The difference between the two is mainly this: the atomic 
theory of Democritus was a guess, and no more than a guess, Every 
body around him was guessing about the origin of things, and they 
guessed in a great number of ways; but he happened to make a guess 
which was more near the right thing than any of the others. This 
view was right in its main hypothesis, that all things are made up 
of elementary parts, and that the different properties of different 
things depend rather upon difference of arrangement than upon ulti- 
mate difference in the substance of which they are composed. Al- 
though this was contained in the atomic theory of Democritus, as 
expounded by Lucretius, yet it will be found by any one who exam- 
ines further the consequences which are drawn from it, that it very 
soon diverges from the truth of things, as we might naturally expect 
it would. On the contrary, the view of the constitution of matter 
which is held by scientific men in the present day is not a guess at all. 

In the first place, I will endeavor to explain what are the main 
points in this theory. First of all we must take the simplest form 
of matter, which turns out to be a gas—such, for example, as the air 
in this room. The belief of scientific men in the present day is that 
this air is not a continuous thing, that it does not fill the whole of the 
space in the room, but is made up of an enormous number of exceed- 
ingly small particles, There are two sorts of particles: one sort of 
particle is oxygen, and another sort of particle nitrogen. All the 
particles of oxygen are as near as possible alike in these two respects: 
first in weight, and secondly in certain peculiarities of mechanical 
structure. These small molecules are not at rest in the room, but are 
flying about in all directions with a mean velocity of seventeen miles 
a minute. They do not fly far in one direction; but any particular 
molecule, after going over an incredibly short distance—the measure 
of which has been made—meets another, not exactly plump, but a 
little on one side, so that they behave to one another somewhat in 
the same way as two people do who are dancing Sir Roger de Cover- 
ley; they join hands, swing round, and then fly away in different 
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directions. All these molecules are constantly changing the diree. 
tion of each other’s motion; they are flying about with very different 
velocities, although, as I have said, their mean velocity is about sey. 
enteen miles a minute. If the velocities were all marked off on 
scale, they would be found distributed about the mean velocity jug 
as shots are distributed about a mark. If a great many shots are 
fired at a target, the hits will be found thickest at the bull’s-eye, ang 
they will gradually diminish as we go away from that, according to 
a certain law, which is called the law of error. It was first stated 
clearly by Laplace; and it is one of the most remarkable consequences 
of this theory that the molecules of a gas have their velocities dis. 
tributed among them precisely according to this law of error, In 
the case of a liquid, it is believed that the state of things is quite 
different. We said that in the gas these molecules are moved in 
straight lines, and that it is only during a small portion of their 
motion that they are deflected by other molecules; but in a liquid we 
may say that the molecules go about. as if they were dancing the 
grand chain in the Lancers. Every molecule after parting company 
with one finds another, and so is constantly going about in a curved 
path, and never gets quite clear away from the sphere of action of 
the surrounding molecules. But, notwithstanding that, all molecules 
in a liquid are constantly changing their places, and it is for that 
reason that diffusion takes place in the liquid, Take a large tank of 
water and drop a little iodine into it, and you will find after a certain 
time all the water turned slightly blue. That is because all the iodine- 
molecules have changed like the others and spread themselves over 
the whole of the tank. Because, however, you cannot see that, except 
where you use different colors, you must not suppose that it does not 
take place where the colors are the same. In every liquid all the 
molecules are running about and continually changing and mixing 
themselves up in fresh forms. In the case of a solid quite a different 
thing takes place. In a solid every molecule has a place which it 
keeps; that is to say, it is not at rest any more than a molecule of a 
liquid or a gas, but it has a certain mean position which it is always 
vibrating about and keeping fairly near to, and it is kept from losing 
that position by the action of the surrounding molecules. These are 
the main points of the theory of the constitution of matter as at pres 
ent believed. It differs from the theory of Democritus in this way, 
There is no doubt that in the first origin of it, when it was suggested 
as a whole, it was a guess of his. 

In order to make out that your supposition is true, it is necessary 
to show, not merely that that particular supposition will explain the 
facts, but also that no other one will. Now, by the efforts of Clarges 
and Prof. Clerk Maxwell, the molecular theory of matter has been 
put in that other position, namely, instead now of saying, “Let 
us suppose that such and such things are true,” and then deducing 
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from that supposition what these consequences ought to be, and 
showing that these consequences are just the facts which we observe— 
instead of doing that, I say, we make certain experiments, we show 
that certain facts are undoubtedly true, and from these facts we go 
back by a direct chain of logical reasoning, which there is no way 
of getting out of, to the statement that all matter is made up of 
separate pieces or molecules, and that in matter of a given kind, in 
oxygen, or in hydrogen, or in nitrogen, these molecules are of very 
nearly the same weight, and have certain mechanical properties which 
are common to all of them. In order to show you something of the 
kind of evidence for that statement, I must mention another theory 
which, as it seems to me, is in the same position, that is the doctrine 
of the luminiferous ether, or that wonderful substance which is dis- 
tributed all over space, and which carries light and radiant heat. By 
means of certain experiments upon interference, we can show, not by 
any hypothesis, not by any guess at all, but by a pure interpretation 
of the experiment—we can show that in every ray of light there is 
some change or other, whatever it is, which is periodic in time and in 
place. By saying it is periodic in time, I mean that at a given point 
of the ray of light this change increases ap to a certain point, then 
decreases, then increases in the other direction, and then decreases 
again. That is shown by experiments of interference; it is not a 
theory which will explain the facts, but it is a fact which is got out 
of observation. By saying that this phenomenon is periodic in space, 
I mean that, if at any given instant you could examine the ray of 
light, you would find that some change or disturbance, whatever it 
is, has taken place all along it in different degrees. It vanishes at 
certain points, and between these it increases gradually to a maximum 
on one side and the other alternately. That is to say, in traveling 
along a ray of light there is a certain change (which can be observed 
by experiments, by operating upon a ray of light with other rays of 
light), which goes through a periodic variation in amount, The 
height of the sea, as you know if you travel along it, goes through 
certain periodic changes; it. increases and decreases, and increases 
and decreases again at definite intervals. And if you take the case 
of waves traveling over the sea, and place yourself at a given point, 
say you put a cork upon the surface, you will find that the cork will 
rise up and down, that is to say, there will be a change or displace- 
ment of the cork’s position, which is periodic in time, which increases 
and decreases, then increases in the opposite direction, and decreases 
again. Now, this fact, which is established by experiment, and which 
is not a guess at all, the fact that light is a phenomenon, periodic in 
time and space, is what we call the wave-theory of light. The word 
theory here does not mean a guess; it means an organized account 
of the facts, such that from it you may deduce results, which may be 
applicable to future experiments, the like of which have not yet been 
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made. But we can see more than this. So far we say that light con. 
sists of waves, merely in the sense that it consists of some phenomenon 
or other which is periodic in time and in place; but we know that g 
ray of light is capable of doing work. Radiant heat, for example, 
striking on a body, will warm it and enable it to do work by expan- 
sion ; therefore this periodic phenomenon which takes place in the ray 
of light is something or other which possesses mechanical ene 
which is capable of doing work. We may make it, if you like, a mere 
matter of definition, and say, “ Any change which possesses energy jg _. 
a motion of matter;” and this is perhaps the most intelligible defini. 
tion of matter that we can frame. In that sense, and in that sense 
only, it is a matter of demonstration, and not a matter of guess, that 
light consists of the periodic motion of matter which is between the 
luminous object and our eyes. But that something is not matter in 
the ordinary sense of the term, it is not made up of such molecules ag 
gases and liquids and solids are made up of. This last statement, 
again, is no guess, but a proved fact. 

There are people who ask, “ Why is it necessary to suppose a lumi- 
niferous ether to be any thing else except molecules of matter in space, 
in order to carry light about?” The answer is a very simple one. In 
order that separate molecules may carry about a disturbance, it is 
necessary that they should travel at least as fast as the disturbance 
travels. Now we know, by means that I shall afterward come to, 
that the molecules of gas travel at a very ordinary rate, about twenty 
times as fast as a good train. But, on the contrary, we know by the 
most certain of all evidence, by five or six different means, that the 
velocity of light is 200,000 miles a second. By that very simple 
means we are able to tell that it is quite impossible for light to be 
carried by the molecules of ordinary matter, and that it wants some- 
thing else that lies between those molecules to carry the light. Now, 
remembering the evidence which we have for the existence of this 
ether, let us consider another piece of evidence, let us now consider 
what evidence we have that the molecules of a gas are separate from 
one another and have something between them. We find out by ex- 
periment, again, that the different colors of light depend upon the 
various rapidity of these waves, depend upon the size and upon the 
length of the waves that travel through the ether, and that when we 
send light through glass or any transparent medium except a vacuum, 
the waves of different lengths travel with different velocities. That 
is the case with the sea; we find that long waves travel faster than 
small ones. In much the same way, when light comes out of a vacu- 
um and impinges upon any transparent medium, say upon glass, we 
find that the rate of transmission of all the light is diminished, that 
it goes slower when it gets inside of a material body; and that this 
change is greater in the case of large waves than of small ones, The 
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. a sored light. The waves of red light are not made to travel so slowly 








non as the waves of blue light, but, as in the case of waves traveling over 
ata the sea, when light moves in the interior of a transparent body the 
Ple, large waves travel quickest. Well, then, by using such a body as 
pan- | will separate out the different colors—a prism—we are able to affirm 
rey what are the constituents of the light which strikes upon it. The 
BY, light that comes from the sun is made up of waves of various lengths ; 
mes, but making it pass through a prism we can separate it out into a 
y u : spectrum, and in that way we find a band of light instead of a spot 
fini. coming from the sun, and to every band in the spectrum corresponds 
— awave of a certain definite length and definite time in vibration. 
hat Now we come to a very singular phenomenon. If you take a gas 
the such as chlorine and interpose it in the wave of that light, you will 
ie find that certain particular rays of the spectrum are absorbed, while 
be. others are not. Now, how is it that certain particular rates of vibra- 
- tion can be absorbed by this chlorine gas while others are not? That 
happens in this way, that the chlorine gas consists of a great number 

of very small structures, each of which is capable of vibrating inter- 

. nally. Each of these structures is complicated, and is capable of a 
In change of relative position among its parts of a vibratory character. 

" We know that molecules are capable of such vibrations, such internal 

aoe ' vibrations, for this reason, that if we heat any solid body sufficiently 
to, it will in time give out light; that is to say, the molecules are got 
ty into such a state of vibration that they start the ether vibrating, and 
ae they start the ether vibrating at the same rate at which they vibrate 
he J} themselves. So that what we learn from the absorption of certain 
le particular rays of light by chlorine gas, is that the molecules of that 
be gas are structures which have certain natural rates of vibration, pre- 
“ cisely those rates of vibration which belong to the molecules natu- 
") rally. If you sing a certain note to a string of a piano, that string 
us if in tune will vibrate. If, therefore, a screen of such strings were 
et put across a room, and you sang a note on one side, a person on the 
_ other side would hear the note very weakly or not at all, because it 
> would be absorbed by the strings; but if you sang another note, not 
he one to which the strings naturally vibrated, then it would pass through, 
he and would not be eaten up by setting the strings vibrating. Now this 
ve] question arises. Let us put the molecules aside for a moment. Sup- 
7 pose we do not know of their existence, and say, “Is this rate of vi- 
as bration, which naturally belongs to the gas, a thing which belongs to 
fe it as a whole, or does it belong to separate parts of it?” You might 
ee suppose that it belongs to the gasas a whole, A jar of water, if you 
t shake it, has a perfectly definite time in which it oscillates, and that 
is is very easily measured. That time of oscillation belongs to the jar 
ei of water as a whole. It depends upon the weight of the water, and 
a the shape of the jar. But now, by a very certain method, we know 


that the time of vibration which corresponds to a certain definite gas 
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does not belong to it as a whole, but belongs to the separate parts of 
it, for this reason: that if you squeeze the gas you do not alter the 
time of vibration. Let us suppose that we have a great number of 
fiddles in a room which are all in contact, and have strings accurately 
tuned to vibrate to certain notes. If you sang one of those notes all 
the fiddles would answer; but if you compress them you clearly put 
them all out of tune. They are all in contact, and they will not 
answer to the tune with the same precision as before. But if you 
have a room which is full of fiddles placed at a certain distance from 
one another, then if you bring them within shorter distances of one 
another, so that they still don’t touch, they will not be put out of 
tune, they will answer exactly to the same note as before. We see, 
therefore, that since compression of a gas within certain limits does 
not alter the rate of vibration which belongs to it, that rate of vibra. 
tion cannot belong to the body of gas as a whole, but it must belong 
to the individual parts of it. Now by such reasoning as this it seems 
to me that the modern theory of the constitution of matter is put 
upon a basis which is absolutely independent of hypothesis. The 
theory is simply an organized statement of the facts, a statement, 
that is, which is rather different from the experiments, being made 
out from them in just such a way as to be most convenient for finding 
out from them what will be the results of other experiments. That 
is all we mean at present by scientific theory. 

Upon this theory Prof. Clerk Maxwell founded a certain argu- 
ment in his lecture before the British Association at Bradford. It is 
a consequence of the molecular theory, as I said before, that all the 
molecules of a certain given substance, say oxygen, are as near as 
possible alike in two respects—first in weight, and secondly in their 
times of vibration. Now Prof. Clerk Maxwell’s argument was 
this: He first of all said that the theory required us to believe not 
that these molecules were as near as may be alike, but that they were 
exactly alike in these two respects—at least the argument appeared 
to me to require that. Then he said all the oxygen we know of, 
whatever processes it has gone through—whether it is got out of the 
atmosphere, or out of some oxide of iron or carbon, or whether it be- 
longs to the sun, or the fixed stars, or the planets, or the nebule—all 
this oxygen is alike. And all these molecules of oxygen we find upon 
the earth must have existed unaltered, or unappreciably unaltered, 
during the whole of the time the earth has been evolved. Whatever 
vicissitudes they have gone through, how many times they have en- 
tered into combination with iron or silver and been melted down 
beneath the crust of the earth, or deoxidized and sent up again 
through the atmosphere, they have remained steadfast to their origi 
nal form unaltered, the monuments of what they were when the world 
began. Now, Prof. Clerk Maxwell argues that things which are unak 
terable, and are exactly alike, cannot have been formed by any natural — 
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ess. Moreover, being exactly alike, they cannot have existed for- 
ever, and therefore they must have been made. As Sir John Herschel 
said, “ they bear the stamp of the manufactured article.” 

Now, into these further deductions I do not propose to enter at all. 
I confine myself strictly to the first of the deductions which Prof. 
Clerk Maxwell made upon this theory. He said that because these 
molecules are exactly alike, and because they have not been in the 
least altered since the beginning of time, therefore they cannot have 
been produced by any process of evolution. It is just that question 
which I want to discuss. I want to consider whether the evidence 
that we have to prove that these molecules are exactly alike is suffi- 
cient to make it impossible that they can have been produced by any 
process of evolution, The position, that this evidence is not sufficient, 
is evidently by far the easier to defend, because the negative is pro- 
verbially hard to prove; and, if any one should prove that a process 
of evolution was impossible, it would be an entirely unique thing in 
science and philosophy. In fact, we may see from this example pre- 
cisely how great is the influence of authority in matters of science. 

If there is any name among contemporary natural philosophers to 
whom is due the reverence of all true students of science, it is that 
of Prof. Clerk Maxwell. But if any one, not possessing his great 
authority, had put forward an argument founded apparently upon a 
scientific basis, in which there occurred assumptions about what things 
can and what things cannot have existed from eternity, and about the 
exact similarity of few or more things established by experiment, we 
should say, “ Past eternity; absolute exactness ;” and we should pass 
on to another book. The experience of all scientific culture, for all 
ages during which it has been a light to men, has shown us that we 
never do get at any conclusions of that sort. We do not get at con- 
clusions about infinite time or infinite exactness. We get at conclu- 
sions which are as nearly true as experiment can show, and some- 
times which are a great deal more correct than direct experiment can 
be, so that we are able actually to correct one experiment by deduc- 
tions from another; but we never get at conclusions which we have a 


highest powers saying that he had reason to believe a certain state- 
ment to be exactly true, or that he believed a certain thing to have 
existed from the beginning exactly as it is now, we must say, “It is 
quite possible that a man of so great eminence may have found out 
something which is entirely different from the whole of our previous 
knowledge, and the thing must be inquired into, But, notwithstand- 
ing that, it remains a fact that this piece of knowledge will be abso- 
lutely of a different kind from any thing that we knew before.” 

Now, let us examine the evidence by which we know that the 
molecules of the same gas are as near as may be alike in weight and 
in rates of vibration: There were experiments made by Dr. Graham, 


right to say are absolutely exact; so that, even if we find a man of the 
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late Master of the Mint, upon the rate at which different gases were 7 


mixed together. He found that if he divided a vessel by a thin parti. 
tion made of black-lead or graphite, and put different gases on the 
two opposite sides, they would mix together nearly as fast as though 
there was nothing between them. The difference was, that the plate 
of graphite made it more easy to measure the rate of mixture; and 
Dr. Graham made measurements and caine to conclusions which are 
exactly such as are required by the molecular theory. It is found 
by a process of mathematical calculation that the rate of diffusion of 
different gases depends upon the weight of the molecules. Now,s 
molecule of oxygen is sixteen times as heavy as a molecule of hydro. 
gen, and it is found upon experiment that hydrogen goes through 
septum or wall of graphite four times as fast as oxygen does. Four 
times four are sixteen. We express that rule in mathematics by gay. 
ing that the rate of diffusion of gas is inversely as the square root of 
the mass of its molecules. If one molecule is thirty-six times as heavy 
as another—the molecule of chlorine is nearly that multiple of hydro- 
gen—it will diffuse itself at one-sixth of the rate. 

This rule is a deduction from the molecular theory, and it is found, 
like innumerable other such deductions, to come right in practice, 
But now observe what is the consequence of this. Suppose that, in- 
stead of taking one gas and making it diffuse itself through a wall, 
we take a mixture of two gases. Suppose we put oxygen and hydro- 
gen into a vessel which has one side of it made of graphite, and we 
exhaust the air from the other side, then the hydrogen will go through 
this wall four times as fast as the oxygen will. Consequently, as 
soon as one side is full there will be a great deal more hydrogen in it 
than oxygen—that is to say, that we shall have sifted the oxygen 
from the hydrogen, not completely, but in a great measure, precisely 
as by means of a screen we can sift large coals from small ones. Now, 
suppose, when we have oxygen gas unmixed with any other, the mole- 
cules are of two sorts and of two different weights. Then you see 
that if we make that gas pass through a porous wall, the lighter parti- 
cles would pass through first, and we should get two different speci- 
mens of oxygen gas, in one of which the molecules would be lighter 
than in the other. The properties of one of these specimens of oxy- 
gen gas would necessarily be different from those of the other, and 
that difference might be found by very easy processes. If there were 
any perceptible difference between the average weight of the mole- 
cules on the two sides of the septum, there would be no difficulty in’ 
finding that out. No such difference has ever been observed. If we 
put any single gas into a vessel, and we filter it through a septum of 
black-lead into another vessel, we find no difference between the gas 
on one side of the wall and the gas on the other side. That is to say, 
if there is any difference it is too small to be perceived by our present 
means of observation. It is upon that sort of evidence that the state 
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F ment rests that the molecules of a given gas are all very nearly of the 














































parti- same weight. Why dol say very nearly? Because evidence of that 
n the gort can never prove that they are exactly of the same weight. The 
ough means of measurement we have got may be exceedingly correct, but a 
plate eertain limit must always be allowed for deviation; yet if the deviation 
and of molecules of oxygen from a certain standard of weight were very 
are small, and restricted within small limits, it would be quite possible . 
ound for our experiments to give us the results which they do now. Sup- i 
n of pose, for example, the variation in the size of the oxygen-atoms was 
W, 8 as great as that in the weight of different men, then it would be very 
rdro- difficult indeed to tell by such a process of sifting what that differ- 
gh a ence was, or in fact to establish that it existed at all. But, on the 
‘our other hand, if we suppose the forces which originally caused all those 
say- molecules to be so nearly alike as they are, to be constantly acting | 
t of and setting the thing right as soon as by any sort of experiment we Ee 
avy set it wrong, then the small oxygen-atoms on one side would be made 4 
dro- up to their right size, and it would be impossible to test the difference 

by any experiment which was not quicker than the processes by which 
nd, they were made right again. 
ice, There is another reason why we are obliged to regard that experi- 
_in- ment. as only approximate, and as not giving us any exact results. 
all, There is very strong evidence, although it is not conclusive, that in a 
lro- given gas—say in a vessel full of carbonic acid—the molecules are not 
We all of the same weight. If we compress the gas, we find that when in 
igh the state of a perfect gas, or nearly so, the pressure increases just in ; 
a8 the ratio that the volume diminishes. That law is entirely explained a 
nit by means of the molecular theory. It is what ought to exist if the 
ren molecular theory is true. If we compress the gas further, we find 
ely that the pressure is smaller than it ought to be. This can be ex- 
w, plained in two ways: First of all we may suppose that the molecules 
le are so crowded that the time during which they are sufficiently near 
see to attract each other sensibly becomes too large a proportion of the 
ti- whole timé to be neglected ; and this will account for the change in 
ci- the law. There is, however, another explanation. We may suppose, 
er for illustration, that two molecules approach one another, and that 
y- the speed at which one is going relatively to the other is very small, 4 
nd and then that they so direct one another that they get caught together, 
re and go on circling, making only one molecule, This, on scientific a 
le- principles, will account for our fact, that the pressure in a gas which 4 
in‘ is near a liquid state is too small; that instead of the molecules going y 
ve about singly, some are hung together in couples and some in larger 
of numbers, and making still larger molecules. This supposition is con- : 
as firmed very strikingly by the spectroscope. If we take the case of @ 
y, chlorine gas, we find that it changes color—that it gets darker as it , 
it approaches the liquid condition. This change of color means that : 
e- there is a change in the rate of vibration which belongs to its compo- 
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nent parts; and it is a very simple mechanical deduction that the _ 
larger molecules will, as a rule, have a slower rate of vibration than 
the smaller ones—very much in the same way as a short string gives 
a higher note than a long one. The color of chlorine changes just in 
the way we should expect if the molecules, instead of going about 
separately, were hanging together in couples; and the same thing jg 
true of a great number of the metals. Mr. Lockyer, in his admirable 
researches, bas shown that several of the metals and metalloids haye 
various spectra, according to the temperature and the pressure to 
which they are exposed; and he has made it exceedingly probable 
that these various spectra, that is, the rates of vibration of the mole 
cules, depend upon the molecules being actually of different sizes, 
Dr. Roscoe has, a few months ago, shown an entirely new spectrum 
of the metal sodium, whereby it appears that this metal exists in g 
gaseous state in four different degrees of aggregation, as a simple 
molecule, and as three or four or eight molecules together. Every 
increase in the complication of the molecules—every extra molecule 
you hang on to the aggregate that goes about together—will make a 
difference in the rate of the vibration of that system, and so will make 
a difference in the color of the substance. 

So, then, we have an evidence, you see, of an entirely extraneous 
character, that in a given gas the actual molecules that exist are not 
all of the same weight. Any experiment which failed to detect this 
would fail to detect any smaller difference. And here also we can see 
a reason why, although a difference in the size of the molecules does 
exist, yet we do not find that out by sifting. Suppose you take oxygen 
gas consisting of single molecules and double molecules, and you sift 
it through a plate; the single molecules get through first, but, when 
they get through, some of them join themselves together as double 
molecules ; and, although more double molecules are left on the other 
side, yet some of them separate up and make single molecules ; so the 
process of sifting, which ought to give you single molecules on the one 
side and double on the other, merely gives you a mixture of single and 
double on both sides; because the reasons which originally decided 
that there should be just those two forms are always at work, and 
continually setting things right. 

Now let us take the other point in which molecules are very nearly 
alike; viz., that they have very nearly the same rate of vibration. 
The metal sodium in the common salt upon the earth has two rates of 
vibration ; it sounds two notes, as it were, which are very near to 
each other. They form the well-known double line. The two bright 
yellow lines are very easy to observe, They occur in the spectra of 
a great number of stars. They occur in the solar spectrum as dark 
lines, showing that there is sodium in the outer rim of the sun, which 
is stopping and shutting off the light of the bright parts behind, and 
all these lines of sodium are just in the same position in the spectrum, 
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showing that the rates of vibration of all these molecules of sodium all 
over the universe, so far as we know, are as near as possible alike, 
That implies a similarity of molecular structure, which is a great deal 
more delicate than mere test of weight. You may weigh two fiddles 


' yotil you are tired, and you will never find out whether they are in 


tune; the one test is a great deal more delicate than the other. Let 
us see how delicate this test is. Lord Rayleigh has remarked that 
there is a natural limit for the precise position of a given line in the 
spectrum, and for this reason. If a body which is emitting a sound 
comes toward you, you will find that the pitch of the sound is altered. 
Suppose that omnibuses run every ten minutes in the streets, and you 
walk in a direction opposite to that in which they are coming, you 
will obviously pass more omnibuses in an hour than if you walked in 
an opposite direction. If a body emitting light is coming toward 
you, you will find more waves in a certain direction than if it was 
going from you; consequently, if you are approaching a body emit- 
ting light, the light will come quicker, the vibration will be of shorter 
duration, and the light will be higher up in the spectrum—it will be 


_more blue. If you are going away from the body, then the rate is 


slower, the light is lower down on the spectrum. By means of varia- 
tions in the positions of certain known lines of that eharacter, the 
actual rate of approach of certain fixed stars to the earth has been 
measured, aid the rate of going away of certain other fixed stars has 
also been measured. Suppose we have a gas which is glowing in a 
state of incandescence, all the molecules are giving out light at a cer- 
tain specified rate of vibration; but some of these are coming toward 
as at a rate much greater than seventeen miles a minute, because the 
temperature is higher when the gas is glowing, and others are also 
going away at a much higher rate than that. The consequence is, 
that instead of having one sharply-defined line on the spectrum, in- 
stead of having liglit of exactly one bright oem we have light which 
varies between certain limits. 

If the actual rate of the vibration of the ahiniiis of the gas were 
marked down upon the spectrum, we should not get that single bright 
line there, but we should get a bright band overlapping it on every 
side, Lord Rayleigh calculated that, in the most favorable circum- 
stances, the breadth of this band would not be less than one-hundredth - 
of the distance between the sodium-lines. It is precisely upon that 
experiment that the evidence of the exact similarity of molecules 
rests. We see, therefore, from the nature of the experiment, that we 
should get exactly the same results if the rate of vibration of all the 
molecules was not exactly equal, but varied within certain very small 
limits. If, for example, the rates of vibration varied in the same way 
as the heads of different men, then we should get very much what we 
get now from the experiment. From these two sources of evidence, 
then, the evidence of their being of the same weight and degree of 
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vibration, all that we can conclude is, that whatever differences there E 
are in their weights, and whatever differences there are in their de 
grees of vibration, these differences are too small to be found out 
our present modes of measurement, and that is precisely all that we 
can conclude in every similar question of science. 

Now, how does this apply to the question whether it is possible 
for molecules to have been evolved by natural processes? I do not 
understand, myself, how, even supposing that we knew that they were 
exactly alike, we could know from that, for certain, that they had not 
been evolved, because there is only one case of evolution that we know 
any thing at all about, and that we know very little about yet—that is 
the evolution of organized beings. The processes by which that eyo 
lution takes place are long, cumbrous, and wasteful processes of natu- 
ral selection and hereditary descent. They are processes which act 
slowly, which take a great lapse of ages to produce their natural 
effects. But it seems to me quite possible to conceive, in our entire 
ignorance of the subject, that there may be other processes of evolu 
tion which result in a definite number of forms—tbhose of the chemical 
elements—just as these processes of the evolution of organized beings 
have resulted in a greater number of forms. All that we know of the 
ether shows that its actions are of a rapidity very much exceeding any 
thing we know of the motions of visible matter. It is a possible thing, 
for example, that mechanical conditions should exist, according to 
which all bodies must be made of regular solids, that molecules should 
all have flat sides, and that these sides should all be of the same shape, 
I suppose it is just conceivable that it might be impossible for a mole 
cule to exist with two of its faces different. In that case we know 
there would be just five shapes for a molecule to exist in, and these 
would be produced by process of evolution. Now, the forms of 
various matter that we know, and that chemists call elements, seem 
to be related one to another very much in that sort of way: that is, 
as if they rose out of mechanical conditions which only rendered it 
possible for a certain definite number of forms to exist, and which, 
whenever any molecule deviates slightly from one of these forms, 
would immediately operate to set it right again. I do not know at 
all—we have nothing definite to go upon—what the shape of a mole- 
cule is, or what is the nature of the vibration it undergoes, or what its 
condition is compared with the ether; and in our absolute ignorance 
it would be impossible to make any conception of the mode in which 
it grew up. When we know as much about the shape of a molecule 
as we do about the solar system, for example, we may be sure of its 
mode of evolution as we are of the way in which the solar system 
came about; but, in our present ignorance, all we have to do is to 
show that such experiments as we can make do not give us evidence 
that it is absolutely impossible for molecules of matter to have been 
evolved out of ether by natural processes, 
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The evidence which tells us that the molecules of a given sub- 
stance are alike, is only approximate. The theory leaves room for 

















































it by gertain small deviations, and consequently if there are any conditions 
t we at work in the nature of the ether, which render it impossible for other 

j forms of matter than those we know of to exist, the great probability 
sible js, that when by any process we contrive to sift molecules of one kind 
Rot from molecules of another, these very conditions at once bring them 
were back and restore to us a mass of gas consisting of molecules, whose 
Not average type is a normal one. 
now Now, I want to consider a speculation of an entirely different char- 
At is acter. A remark-was made about thirty years ago, by Sir William 4 
oe Thompson, upon the nature of certain problems in the deduction of ‘. 
atu- heat. These problems had been solved by Fourier, many years be- 4 
act fore, in a beautiful treatise. The theory was, that if you knew the 4 
aral degree of warmth of a body, then you could find what would happen 

tire to it afterward, you would find how the body would gradually cool. 3 
olu- Suppose you put the end of a poker in the fire and make it red hot, E 
cal that end is very much hotter than the other end, and if you take it a 
ngs = fs out and let it cool, you will find that heat is traveling from the hot i‘ 
the end to the cool end, and the amount of this traveling and the tem- 
my. perature at either end of the poker can be calculated with great ac- 5 
ngs curacy. That comes out of Fourier’s theory. Now, suppose you try , 
to to go backward, in time, and take the poker at any instant when it is 4 
ild about half cool, and say, “This equation—does it give me the means of . 
pe, finding out what was happening to it before this time, in so far as that 4 
le _ state of things has been produced by cooling?” You will find the 4 
W equation will give you an account of the state of the poker before the % 
a time when it came into your hands, with great accuracy up to a cer- 

of tain point, but beyond that point it refuses to give you any more in- 

= formation, and it begins to talk nonsense. It is in the nature of a 

8, problem of the conduction of heat, that it allows you to trace the for- 

it ward history of it to any extent you like; but it will not allow you to 

h, trace the history of it backward, beyond a certain point. There is 

8 another case in which a similar thing happens. There is an experi- 

ad ment in the excellent manual, “The Boy’s Own Book,” which tells 

P you that if you put some beer into a glass half full, and put some 

' paper on it, and then pour in water carefully, and draw the paper out 

. without disturbing the two liquids, the water will rest on the beer, 

l The problem, then, is to drink the beer without drinking the water, 

P and it is accomplished by means of a straw. Let us suppose these "3 
: two resting on each other, we shall find that they begin to mix, and : 
it is possible to write down the equation, which is exactly of the same ve 
form as the equation for the conduction of heat, and it would tell you “a 
| 


how much water should have gone at any given time after the mixture 7 
began. So that, given the water and the beer half mixed, you could 
trace forward the process of mixing, and measure it with accuracy, 
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and give a perfect account of it; but if you attempt to trace that 
back you will have a point where the equation will stop, and will be 
gin to talk nonsense. That is the point where you took away the 
paper, and allowed the mixing to begin. If we apply that same cop. 
sideration to the case of the poker, and try to trace back its history, 
you will find that the point where the equation begins to talk nop. 
sense is the point where you took it out of the fire. The mathemati. 
cal theory supposes that the process of conduction of heat has gone 
on in a quiet manner, according to certain detined laws, and that if at 
any time there was a catastrophe, one not included in the laws of the 
conduction of heat, then the equation could give you no account of 
it. There is another thing which is of the same kind. That is the 
transmission of fluid friction. If you take your tea in your cup, and 
stir it round with a spoon, it won’t go on circulating round forever, 
but comes to a stop; and the reason is, that there is a certain friction 
of the liquid against the sides of the cup, and of the different parts of 
the liquid with one another. Now, the friction of the different parts 
of a liquid or a gas is precisely a matter of mixing. The- particles 
which are going fast, and are in the middle, not having been stopped 
by the side, get mixed, and the particles at the side going slow, get 
mixed with the particles in the middle. This process of mixing can 
be calculated, and it leads to an equation of exactly the same sort as 
that which applies to the conduction of heat. We have, therefore, in 
these problems, a natural process which consists in mixing things 
together, and this always has the property that you can go on mixing 
them forever, without coming to any thing impossible; but if you at- 
tempt to trace the history of the thing backward, you must always 
come to a state which could not have been produced by mixing, 
namely, a state of complete separation. 

Now, upon this remark of Sir W. Thompson’s, which you will find 
further expressed in Mr. Balfour Stewart’s book on the “ Conservation 
of Energy,” a most singular doctrine has been founded. These writers 
have been speaking of a particular problem, on which they were 
employed at the moment. Sir W. Thompson was speaking of the 
deduction of heat, and he said this heat-problem leads you back toa 
state which could not have been produced by the conduction of heat, 
And so Prof. Clerk Maxwell, speaking of the same problem, and also 
of the diffusion of gases, said there was evidence of a limit in past 
time to the existing order of things, when something else than mixing 
took place. But a most eminent man, who has done a great deal of 
service to mankind, Prof. Stanley Jevons, in his very admirable book, 
“The Principles of Science,” which is simply marvellous for the num- 
ber of examples illustrating logical principles which he has drawn 
from all kinds of regions of science, and for the small number of 
mistakes that occur in it, takes this remark of Sir W. Thompson’s, 
and takes out two very important words, and puts in two other very 

















e that 
ill be. 
ay the 
@ con- 
story, 
; non- 
emati- 
gone 
t if at 
of the 
int of 
is the 
», and 
rever, 
iction 
rts of 
parts 
ticles 
»pped 
vy, get 
y can 
Tt as 
re, in 
hings 
ixing 
u at- 
ways 
xing, 


| find 
ation 
riters 
were 








On ye at, eRe 
! Ot RT ’ 
- ‘ 


ee 
ed 


THE FIRST AND THE LAST CATASTROPHE. 283 


important words. He says, “We have here evidence of a limit of a 
state of things which could not have been produced by the previous 
state of things according to the known laws of Nature.” It is not 
according to the known laws of Nature, it is according to the known 
laws of conduction of heat, that Sir William Thompson is speaking ; 
and that mistake illustrates the fallacy of concluding that, if we con- 
sider the case of the whole universe, we should be able, suppose we 
had paper and ink enough, to write down an equation which would 
enable us to make out the history of the world forward, as far forward 
as we liked to go, but if we attempted to calculate the history of the 
world backward, we should come to a point where the equation would 
begin to talk nonsense, we should come to a state of things which 
could not have been produced from any previous state of things, by 
any known natural laws. You will see at once that that is an entirely 
different statement. The same doctrine has been used by Mr. Murphy, 
in a very able book, “The Scientific Bases of Faith,” to build upon 
it an enormous superstructure. I think the restoration of the Irish 
Church was one of the results of it, but this doctrine is founded, as 
I think, upon a pure misconception. It is founded entirely upon for- 
getfulness of the condition under which the remark was originally 
made. All these physical writers, knowing what they were writing 
about, simply drew such conclusions trom the facts which were before 
them as could be reasonably drawn. They say, “Here is a state of 
things which could not have been produced by the circumstances we 
are at present investigating.” Then your speculator comes, he reads a 
sentence and says, “ Here is an opportunity for me to have my fling.” 
And he has his fling and makes a purely baseless theory about the 
necessary origin of the present order of Nature at some definite point 
of’time which might be calculated. But, if we consider the matter, 
we shall see that this is not in any way a consequence of the theory 
of the deduction of heat. If we apply that to the case of the earth, 
we find that at present there is a certain distribution of temperature 
in the interior of it, there is a law according to which the temperature 


. increases as we go down, and no doubt if we made further investiga- 


tions, we should find that if we went deeper an accurate law would 
be found, according to which the temperature increases as we go 
downward. 

Now, assuming this to be so, taking this as the basis of our prob- 
lem, we might endeavor to find out what was the history of the earth 
in past times, and when it began cooling down. That is exactly what 
Sir William Thompson has done. When we attempt it, we find that 
thene is a definite point to which we can go, and at which our equa- 
tion talks nonsense. But we do not conclude that at that point the 
laws of Nature began to be what they are; that is the point where 
the earth began to solidify; that is a process which is not a process’ 
of the deduction of heat, and so the thing cannot be given by the 
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equation. Now, that point is given definitely as a point of time, nop 


with great accuracy, but still as near as we can expect to get it, with 
such means of measuring as we have, and Sir William Thompson hag 
calculated that the earth must have solidified at some time a hundred 
millions or two hundred millions of years ago; and there we arrive 
by a present state of things at the beginning of the process of cool- 
ing the earth which is going on now. Before that it was cooling asa 
liquid, and in passing from the liquid to the solid state there was a 
catastrophe which introduced a new rate of cooling, so that by means 
of that law we do come to a time when the earth began to assume the 
present state of things—not that of the existence of the universe at 
all; we do not give the time of the commencement of the universe, 
but simply the structure of the earth. If we went farther back, we 
might make a further calculation and find how long the earth had 
been in a liquid state. We should come to another catastrophe, and 
say at that time, not that the universe began to exist, but that the 
present earth passed from the gaseous to the liquid state. And if we 
went farther back still we should probably find the earth falling 
together out of a great ring of matter surrounding the sun, and dis 
tributed over its orbit. The same thing is true of every body of 
matter: if we trace its history back, we come to a certain time at 
which the catastrophe took place, and if we were to trace back the 
history of all the bodies of the universe in that way we should con- 
tinually see them separating up, and falling together, as they have 
done. What they have actually done is to fall together and get solid, 
If we should reverse the process we should see them separating and 
getting cool, and, as a limit to that, we should find that all these bodies 
would be resolved into molecules, and all these would be flying away 
from each other. There would be no limit to that process, and we 
could trace it as far back as ever we liked to trace it. So that on the 
assumption, a very large assumption, that the present constitution of 
the laws of geometry and mechanics has held good during the whole 
of past times, we should be led to the conclusion that at an inconceiv- 
ably long time ago the universe did consist of ultimate molecules, all 
separate from one another, and approaching one another, because we 
have to reverse our former process, Instead of their being at a great 
distance from one another, and all traveling toward some place where 
they would meet, the reverse would be the case. Then you would 
have the process of chlorine going on in these bodies, exactly as we 
find it going on now, but you will observe that we do not come to 
such a catastrophe as implies that we have to stop these laws of Na- 
ture. We come to something of which we cannot make any further 
calculation; we find that, however far we like to go back, we approx- 
imate to that actual state of things, but never actually get to it. 
Here we have a doctrine about the beginning of things. First, we 
have a probability, about as correct as science can make it, of the 
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inning of the present state of things on the earth, of the fitness 
of the earth for habitation; and then we have a probability which is 
an exceedingly small one, which is certainly put in this form, that we 
do not know any thing at all about the beginning of the universe asa 
whole. 

The reason why I say that we do not know any thing at all of the 
beginning of the universe is, that we have no reason whatever for 
believing that what we at present know of the laws of geometry are 
exactly and absolutely true at present, or that they have been even 
approximately true for any period of time, further than we have direct 
evidence of. The evidence we have of them is founded on experience, 
and we should have exactly the same experience of them now, if those 
laws were not exactly and absolutely true, but were only so nearly 
true that we could not observe the difference, so that in making that 
assumption, that we may argue upon the absolute uniformity of 
Nature, and supposing them to have remained exactly as they are, 
we are assuming something we know nothing about. My conclusion 
then, is, that we do know, with great probability, of the beginning 
of the habitability of the earth about one hundred or two hundred 
millions of years back, but that of the beginning of the universe we 
know nothing at all. 

Now, let us consider what we can find out about the end of things. 
The life which exists upon the earth is made by the sun’s action, and 
it depends upon the sun for its continuance. We know that the sun 
is wearing out, that it is cooling, and although this heat which it 
loses day by day is made up in some measure, perhaps completely, 
at present, by the contraction of its mass, yet that process cannot go 
on forever. Theresis only a certain amount of energy in the present 
constitution of the sun, and, when that has been used up, the sun can- 
not go on giving out any more heat. Supposing, therefore, the earth 
remains in her present orbit about the sun, seeing that the sun must 
be cooled down at some time, we shall all be frozen out. On the other 
hand, we have no reason to believe that the orbit of the earth about 
the sun is an absolutely stable thing. It has been maintained for a 
long time that there is a certain resisting medium which the planets 
have to move through, and it may be argued from that, that in time 
all the planets must be gradually made to move slower in their orbits, 
and so to fall in toward the sun. But, on the other hand, the evi- 
dences upon which this assertion was based, the movement of Encke’s 
comet and others, has been quite recently entirely overturned by Prof. 
Tait. He supposes that these comets consist of bodies of meteors. 
Now, it was proved, a long time ago, that a mass of small bodies tray- 
eling together in an orbit about a central body will always tend to 
fall in toward it, and that is the case with the rings of Saturn. So 
that, in fact, the movement of Encke’s comet is entirely accounted for 
on the supposition that it isa swarm of meteors, without regarding 
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exceedingly natural to suppose that some matter in a very thin state 
is diffused about the planetary spaces. Then we have another consid. 
eration: just as the sun and moon make tides upon the sea, so the _ 


the assumption of a resisting medium. On the other hand, it sound .a 





planets make tides upon the sun. If we consider the tide which the | 


earth makes upon the sun, instead of being a great wave lifting the 
mass of the sun up directly under the earth, it lags behind, the regu} 
is that the earth, instead of being attracted to the sun’s centre, is at. 
tracted to a point behind the centre. That retards the earth’s motion, 
and the effect of this upon the planet is to make its orbit larger. That 
planet disturbing all the other planets, the consequence is, that we 
have the earth gradually going away from the sun, instead of falling 
into it. 

In any case, all we know is that the sun is going out. If we fall 
into the sun then we shall be fried; if we go away from the sun, or 
the sun goes out, then we shall be frozen. So that, so far as the earth 
is concerned, we have no means of determining what will be the 
character of the end, but we know that one of these two things must 
take place in time. But in regard to the whole universe, if we were 
to travel forward as we have traveled backward in time, consider 
things as falling together, we should come finally to a great central 
mass, all in one piece, which would send out waves of heat through a 
perfectly empty ether, and gradually cool itself down. As this mass 
got cool it would be deprived of all life or motion; it would be just a 
mere enormous frozen block in the middle of the ether. But that con- 
clusion, which is like the one that we discussed about the beginning 
of the world, is one which we have no right whatever to rest upon, 
It depends upon the same assumption that the laws of geometry and 
mechanics are exactly and absolutely true, and that they have con- 
tinued exactly and absolutely true for ever and ever. Such an assump 
tion we have no right whatever to make. We may therefore, I think, 
conclude about the end of things that, so far as the earth is concerned, 
an end of life upon it is as probable as science can make any thing, 
but that in regard to the universe we have no right to draw any con- 
clusion at all. So far we have considered simply the material exist- 
ence of the earth; but of course our greatest interest lies not so much 
with the material things upon it, its organized things, as with another 
fact which goes along with that, and which is an entirely different 
one—the fact of the consciousness that exists upon the earth. We 
find very good reason indeed to believe that this consciousness in the 
case of any organism is itself a very complex thing, and that it cor- 
responds part for part to the action of the nervous system, and more 
particularly of the brain of that organized thing. There are some 
whom such evidence has led to the conclusion that the destruction 
which we have seen reason to think probable of all organized beings 
upon the earth will lead also to the final destruction of the conscious- 
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ness that goes with them. Upon this point I know there is great dif- 
ference of opinion among those who have aright to speak. But, to 
those who do see the cogency of the evidences of modern physiology 


} and modern psychology in this direction, it is a very serious thing to 


ch the 2 G consider that not only the earth itself and all that beautiful face of 


ng the § 


Nature we see, but also the living things upon it, and all the conscious- 


mess of men, and the ideas of society, which have grown up upon the 


surface, must come to an end. We who hold that belief must just 
face the fact and make the best of it; and I think we are helped in 
this by the words of that Jew philosopher who was himself a worthy 
crown to the splendid achievements of his race in the cause of prog- 
ress during the middle ages, Benedict Spinoza, He said, “‘ The free- 
man thinks of nothing so little as of death, and his contemplation is not 
of death but of life.” Our interest, it seems to me, lies with so much 


of the past as may serve to guide our actions in the present, and to 


intensify our pious allegiance to the fathers who have gone before us, 
and the brethren who are with us; and our interest lies with so much 
of the future as we may hope will be appreciably affected by our good 
actions now. Beyond that, as it seems to me, we do not know, and 
we ought not to care. Do I seem to say, “Let us eat and drink, for 
to-morrow we die?” Far from it; on the contrary, I say, “Let us take 
hands and help, for this day we are alive together.”—Fortnightly 
Review. 





SEXUAL CEREBRATION. 
By ELY VAN DE WARKER, M. D. 


Y sexual cerebration is meant the existence of sex in the emo- 
tional and ideo-motor psychical nature of women and men, from 
which originate per se emotions and states of consciousness which dis- 
tinguish and give character to the intellection of the sexes, It is sex 
in mental, as distinguished from sex in physical development. It is 
to mental operations what the prism is to light—a medium of refrac- 


tion; a bending, as it were, of the axis of thought. 


Having postulated that certain differences exist mentally between 
the sexes, is it possible to determine the extent and nature of the dif- 
ference? Is it also possible to trace this difference to a sexual factor? 
It is evident that, if we can reach the truth, approximately, in the first 
question, the establishment of the second is easy. 

There appears to me but one way of studying this question, The 
old speculative method of investigating metaphysical questions must 
be abandoned. We must grapple with this psychological problem 
from a few fixed points; like points of triangulation, to measure dis- 
tances which otherwise may remain unknown, We must reason from 
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the known to the unknown. These fixed points are to be found jg 


anatomy and physiology. We may also study certain voluntary acts ? 


of the sexes in the aggregate, and estimate the difference in the result, 
The relations between the sexes will also furnish facts from which 
mental differences may be estimated. 

Accepting Dr. Carpenter as the exponent of thought upon the 
physiology of mental action, we shall give his estimate of the cere 
brum, or “ brain,” as “ministering, so far as any material instrument 
may do, to the exercise of these psychical powers which, in man, ex. 
hibit so remarkable a predominance over the mere animal instincts,” 
The brain, anatomically, may be classed among the ganglia, having 
its function more clearly defined than is usual with great nerve-cen 
tres. It is not an assumption, then, which will provoke dissent amo 
modern physiologists, to assume the brain as the “ organ of thought;” 
not in the sense that it secretes thought, but that it presides in its own 
way over its special function, that of intellection. It is the operation 
of the brain in its functional capacity which gives to each individual 
his mental peculiarities. These differences in mental action which 
define the individual must represent differences in functional activity, 
Taking this view of the physiology of thought, it is just to say that 
this exhibit of mental differences is the measure of functional, if not 
of structural, peculiarities, in the great brain-ganglion. If this is true 
of several individuals, it must also be true of the sexes. The mental 
traits, which define the sexes intellectually, afford a measure of either 
functional or structural differences in the cerebral ganglion. It is 
very possible that, histologically, any structural differences which 
may exist in the ganglia of either individuals or the sexes may never 
be determined. But the drift of modern thought and research tends 
to show that such differences do exist, and it is as true approximately 
as the undulatory theory of light. Many of the functional attributes 
of sex are presided over by ganglia having special reference to these 
functions, and these groups of nerve-centres in the sexes, one being 
the analogue of the other anatomically, must differ widely in function, 
notwithstanding their similarity of location and structure. When we 
take into consideration that the forces of organic and functional life 
represent simply the sum of ganglionic activity, a just idea may be 
formed of the extent to which this activity must be differentiated in 
the sexes. It is simply necessary to extend the field of ganglionic 
action to the brain, the supreme ganglion of all, in order to realize the 
fact that here also functional differences must exist. That the brain 
possesses functions in common to the sexes in no wise renders it im 
possible to perform its part as an organ embraced in the sexual cycle. 
The relations existing between the sexes are mutually voluntary, and 
involve more or less of mental action. As these relations represent 
the opposite poles of structural and functional life, this mutuality must 
also represent phases of mental action which exist as sexual traits, 
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‘din |  Ooncerning many of these relations we know that men and women do 
‘acts | not think alike, and that these differences are radical ones, and have pa 
sult, — existed many years, and yet continue to exist. Take the labor and 
hich the ballot questions as the most widely known of the points of disa- 

greement, which seem to have their origin in sexual mental attributes. 
the But, even upon these questions, we find many men and women think- 
cere. ing and acting alike. Yet these are the exception, and not the rule; 
nent which confirms my idea of the difference in the results reached by the 
, Ox: mental processes of the sexes: for surely the want of agreement must 
ots,” be a radical one in which it is a rare exception for the two types of 
ving mind to approach each other upon matters other than the organic 
Cen. emotions. Keeping in view the accepted fact that the brain, as an 
long organ, or nerve-centre, is the seat of mental action, with which its : 
its” structure, either in its histological elements or its relative proportion oa 
own of parts, is more or less intimately connected, it seems reasonable to 
tion refer these differences in the results of sexual mental processes to 
dual structural rather than to any ephemeral cause. If we estimate the 
hich sexual factor in brain-development by the aggregate of results at- 
rity. taincd by the sexes, the way is clearer. The known average excess 
that in weight in the male brain is the most probable coefficient of this 
not excess in results. The face of Nature has fairly been changed by 
true man’s labor. The vast systems of railroads, of canals, of mountains ‘ 
ntal pierced by tunnels, of lines of telegraph and cables, the steamships, 
ther the vast engines of war, the great emporiums of commerce, the re- 
it is sults reached by masterly labors in science which underlie all these 
hich grand results, and in which women have been the accessories rather 
aver than the collaborators, prove that some factor, other than superior 
nds strength of bone and muscle, has led to this vast excess in results 
tely reached by man. These results represent brain-labor; and to what 
ites cause can we assign it, if not to this great development of ts brain 
1ese of man over that of woman ? 
ing In the organic emotions, and in the play of those finer feelings 
ion, which form distinguishing mental traits of the sexes, we have the 
we same reason to seek for a physical basis. As these mental traits are 
life analyzed in the course of the paper, it will become more evident that 4 
be the brain in the sexes is an organ embraced structurally in the sexual 
| in cycle. With this sexual factor existing in brain-structure, can woman z 
nic ever hope, in entering the field of man’s labor, to do his work in man’s 4 
the way? Will she write sermons, draw up a brief, or treat disease with % 
ain the same facts before her, in the way of man? I do: not believe I a 
im- show disrespect to the sex when I answer, No. Women in literature § 
cle, have occupied a distinctive place. A book or an article in which the 4 
and sex of the writer cannot be detected, no matter how studiously con- a 
ent cealed, forms an event in literature. When woman labors either with A 
ust | her hands or head, notwithstanding she reaches the same result as 








man, she labors in her own way. All this, I believe, points not so 
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much to a womanly habit,as to a womanly brain as well as 
Sex is a law to body as well as brain. Sex pervades all Nature, not 
for the sake of the individual, but for that of the species. 

In the insect-world, some bright little creature lives but a few 
hours, deposits its egg and dies, The sum of its life is sex. Not legs 
do I believe does man, notwithstanding the grandeur of his intellegs, 
conform to the same inexorable law. 

Before we enter upon the more difficult part of our subject, there 
are certain conceded mental attributes peculiar to the sexes which’ are 
legitimate subjects of investigation. I say there are mental differences 
conceded ; because, without thought, we include them in our ideal of 
women, or of men. In the same manner, we need not recall to our 
minds, or to the minds of others, that women are characterized nearly 
the world over by peculiarities of dress which distinguish them asi 
sex. It is part of our ideal of women, because they have ever been 
associated with such peculiarities. In literature and art, woman hag 
maintained her lofty place, separated more widely from man by her 
mental trait than by her differences in form, It has ever been. 
theme more of mind than of matter which has inspired the poetite 
entwine women in his graceful verse. Her truth, her gentleness, het 
constancy, these are immortal themes; these are the chords of her 
nature which have found responsive vibrations in the hearts of poeta, 
and made the monuments of their genius eternal. When the poet and 
the artist see more in the enticements of woman’s form than in her 
mind, the best of men shrink from the picture, Is it not because our 
ideal woman in art is associated more with sexual graces of mind than 
of body? When that strange poet, Algernon Swinburne, clothed in 
his matchless English the gospel of the flesh, the world of literature 
recoiled. This union of the gentle nature of woman as a theme with 
the beautiful in literature, dates back to the cradle of art. Now, what 
are these conceded mental differences between the sexes.—“ Soothing, 
unspeakable charm of gentle womanhood ! which supersedes all aequi- 
sitions, all accomplishments,” says George Eliot, in “ Scenes of Cler 
cal Life.” 

We may assume gentleness of mind as a sexual mental trait. It 
does not spring from any process of conscious reasoning. It has no 
main-spring in a sense of expediency. Unconsciousness and spon 
taneity are the conditions of its existence. The practical bearing of 
this paper is to estimate the value of these mental traits as affecting 
the affairs of daily life. Necessarily, therefore, we must have an ap 
proximate standard of measurement. I seek this standard in that 
class which usually deals with the active affairs of life—the masculine 
type of mind. Not only for this reason do I select this criterion ; but, 
also; this is the type women are endeavoring to reach in essaying 6 
career in the professions. The two types of mind, masculine and | 
feminine, by mutual contrast afford the surest indication of sexual — 
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way into the argument as something definite, as a descriptive trait of 
character, yet by itself is nameless. Relating to woman as it chiefly 
does, it seems to consist of a mobility and pliability of character, an 
meonscious avoidance of harshness and fixity of: thought. Nota 
want of fixity as indicating fickleness of character, but implying con- 
eessions to the wishes of others. This gentleness of menial habitude 
in women, which so clearly isolates the psychical condition of the 
sexes, finds its factor in sexual differences. Unavoidably, this takes 
approximate force. Reasoning cannot make it clearer that. this type 
of woman is an expression of sex in mind. We see this feminine type 
of mind associated with certain bodily configurations which are equally 
expressive of sex. We also find exceptions to this form of sexual cere- 
bration. There are women who approach more or less nearly in posi- 
tiveness and habitual harshness to the masculine type. With this 
there is almost invariably associated masculine development of form. 
Masculine brawn, bone and muscle, shaded and toned down by the 
irrepressible presence of sex, define this phase of the feminine mind. 
The voice approaches a manly compass, the down upon the upper lip 
becomes short, delicate hairs; the stature exceeds the average of 
woman’s ; the limbs are muscular and strong. With these bodily 
powers of aggression there is a natural outgrowth of mental belliger- 
ence. This is a law of Nature. The man who shrinks from a :physi- 
cal contest with his fellows is one of conscious bodily weakness. His 
body measures, therefore, the extent of mental aggressiveness. Not 
necessarily do these women possess the male intellect ; they simply 
approach the male type in this single aspect of their characters, other 
and equally feminine attributes of mind existing in full force. But, as 
demonstrating a sexual origin for this traditional and actual gentle- 
ness of the female mind, the fact that certain departures from the typi- 
eal feminine form are associated with equally positive analogies to the 
typical masculine mind, seems to me to be conclusive. 

These two conditions of mind existing in full foree tend to place 
the sexes at the opposite poles of human actions, that of demanding 
and yielding, that of giving and receiving. George Eliot. is right in 
Saying that this feature of mental character supersedes all -acquisi- 
tions, all artificial acquirements. Education and refinement may lend 
it additional attractiveness, but it is a primordial sexual trait of mind 
—the brightest gem in woman’s chaplet of mental charms, around 
which may cluster other and equally attractive traits without impair- 
ing its lustre. 

I believe it to be evident that the opposite psychical conditions of 
the sexes under consideration determine for men and women their 
tareers in society—to one the strife and struggle with the world, to 
the other the gentle occupations of the home, From the male sex we 
may obtain a forcible example of how potent is the sexual factor in 
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much to a womanly habit,as to a womanly brain as well as body, 
Sex is a law to body as well as brain. Sex pervades all Nature, not 
for the sake of the individual, but for that of the species, 

In the insect-world, some bright little creature lives but a few 
hours, deposits its egg and dies, The sum of its life is sex. Not leg 
do I believe does man, notwithstanding the grandeur of his intellect, 
conform to the same inexorable law. 

Before we enter upon the more difficult part of our subject, there 
are certain conceded mental attributes peculiar to the sexes which are 
legitimate subjects of investigation. I say there are mental differences 
conceded ; because, without thought, we include them in our ideal of 
women, or of men, In the same manner, we need not recall to our 
minds, or to the minds of others, that women are characterized nearly 
the world over by peculiarities of dress which distinguish them as 
sex. It is part of our ideal of women, because they have ever been 
associated with such peculiarities. In literature and art, woman hag 
maintained her lofty place, separated more widely from man by her 
mental trait than by her differences in form, It has ever been g. 
theme more of mind than of matter which has inspired the poet to 
entwine women in his graceful verse. Her truth, her gentleness, her 
constancy, these are immortal themes; these are the chords of her 
nature which have found responsive vibrations in the hearts of poeta, 
and made the monuments of their genius eternal. When the poet and 
the artist see more in the enticements of woman’s form than in her 
mind, the best of men shrink from the picture, Is it not because our 
ideal woman in art is associated more with sexual graces of mind than 
of body? When that strange poet, Algernon Swinburne, clothed in 
his matchless English the gospel of the flesh, the world of literature 
recoiled. This union of the gentle nature of woman as a theme with 
the beautiful in literature, dates back to the cradle of art. Now, what 
are these conceded mental differences between the sexes.—“ Soothing, 
unspeakable charm of gentle womanhood ! which supersedes all acqui- 
sitions, all accomplishments,” says George Eliot, in “ Scenes of Clert 
cal Life.” 

We may assume gentleness of mind as a sexual mental trait. It 
does not spring from any process of conscious reasoning. It has no 
main-spring in a sense of expediency. Unconsciousness and spon- 
taneity are the conditions of its existence. The practical bearing of 
this paper is to estimate the value of these mental traits as affecting 
the affairs of daily life. Necessarily, therefore, we must have an ap 
proximate standard of measurement. I seek this standard in that 
class which usually deals with the active affairs of life—the masculine 
type of mind. Not only for this reason do I select this criterion ; but, 
also, this is the type women are endeavoring to reach in essaying @ 
career in the professions. The two types of mind, masculine and 
feminine, by mutual contrast afford the surest indication of sexual 
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differences in intellection. This gentleness of woman has found its 
way into the argument as something definite, as a descriptive trait of 
character, yet by itself is nameless. Relating to woman as it chiefly 
does, it seems to consist of a mobility and pliability of character, an 
wnconscious avoidance of harshness and fixity of thought. Not a 
want of fixity as indicating fickleness of character, but implying con- 
cessions to the wishes of others. This gentleness of mental habitude 
in women, which so clearly isolates the psychical condition of the 
sexes, finds its factor in sexual differences. Unavoidably, this takes 
approximate force. Reasoning cannot make it clearer that this type 
of woman is an expression of sex in mind. We see this feminine type 
of mind associated with certain bodily configurations which are equally 
expressive of sex. We also find exceptions to this form of sexual cere- 
bration. There are women who approach more or less nearly in posi- 
tiveness and habitual harshness to the masculine type. With this 
there is almost invariably associated masculine development of form. 
Masculine brawn, bone and muscle, shaded and toned down by the 
irrepressible presence of sex, define this phase of the feminine mind. 
The voice approaches a manly compass, the down upon the upper lip 
becomes short, delicate hairs; the stature exceeds the average of 
woman’s ; the limbs are muscular and strong. With these bodily 
powers of aggression there is a natural outgrowth of mental belliger- 
ence. This isa law of Nature. The man who shrinks from a physi- 
cal contest with his fellows is one of conscious bodily weakness. His 
body measures, therefore, the extent of mental aggressiveness. Not 
necessarily do these women possess the male intellect ; they simply 
approach the male type in this single aspect of their characters, other 
and equally feminine attributes of mind existing in full force. But, as 
demonstrating a sexual origin for this traditional and actual gentle- 
ness of the female mind, the fact that certain departures from the typi- 
eal feminine form are associated with equally positive analogies to the 
typical masculine mind, seems to me to be conclusive. 

These two conditions of mind existing in full force tend to place 
the sexes at the opposite poles of human actions, that of demanding 
and yielding, that of giving and receiving. George Eliot is right in 
saying that this feature of mental character supersedes all acquisi- 
tions, all artificial acquirements, Education and refinement may lend 
it additional attractiveness, but it is a primordial sexual trait of mind 
—the brightest gem in woman’s chaplet of mental charms, around 
which may cluster other and equally attractive traits without impair- 
ing its lustre. 

I believe it to be evident that the opposite psychical conditions of 
the sexes under consideration determine for men and women their 
careers in society—to one the strife and struggle with the world, to 
the other the gentle occupations of the home, From the male sex we 
may obtain a forcible example of how potent is the sexual factor in 
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shaping the mental character of the sexes. Men reduced to a cop. 
diti##of eunuchism afford a wonderful contrast to men in the normal 
condition. It is upon the cerebrum and on its function of cerebration 
that some of its most marked effects are to be observed. He ceases 
to be fit for war, and is of service only in the pursuits of peace. He 
is no longer capable of daring to assert his rights, and, of all beings, 
is a fit subject for a slave. Not only is he made a coward, but the 
moral senses are weakened, and he may be safely delegated to execute 
the cruelty of others. It does not seem, then, to be any thing but a 
legitimate deduction that this radical difference, intellectually, be- 
tween the normal man and eunuchism is the participation of the 
brain in the generic cycle, and one phase of sexual cerebration. 

Through all the females of the mammalia, there exists a feeling 
toward their young called the maternal instinct, There is no neces 
sity here of going into the question of instinct among animals, as to 
whether it partakes of the nature of an intellectual process. What- 
ever be its nature, it is evidently a part of generation, and as such is 
eminently sexual in its origin. In dealing with this feeling in the 
human female, although it may have a rudimentary intellectual source, 
yet it is lifted above the level of instinctive feeling, and becomes a part 
of her emotional nature. ‘“ The intimate and essential relation of emo- 
tions to the ideas, which they equal in number and variety, is suff- 
cient to prove that the law of progress from the general and simple 
to the special and complex prevails in their development” (Mauds- 
ley). Thus it is that an instinctive feeling in lower animals, without 
which the reproductive faculty would be totally defeated, becomes 
the maternal emotion in its simplest form in the human being ; and, 
by carrying on this evolution from the simple to the complex, pro- 
duces a complete modification of the psychical tone. Here, also, we 
may gain a clearer insight into the nature of the maternal feeling by 
contrasting it with the paternal feeling." This emotion is a state of 
the mind which obtains the conditions of its existence from the same 
physical faculty—that of reproduction; and although it is closely re- 
lated to the expression of the maternal feeling in the more developed 
state of the emotion, yet, in its fundamental form, it differs widely. 

Thus, among the male of the mammalia in which it is not entirely 
absent, it mostly assumes the form of abstaining from injury, while in 
the female of the same species it exists as a protecting and maintain- 
ing instinct. 

In the human race, the same emotion receives a shadow cast from 
its primal origin in animals. In the human female, in the child-bear- 
ing period, it exists as a love, active or passive, for all children; while 
in men, during the more active period of manhood, it exists as a gentle 
tolerance of children, until called out in its active form by his own 


1 The word “ feeling” is here used, not in its idiomatic sense, but as a state of con- 
sciousness. 
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paternity. Notice from this that even the lofty elevation of intel- 
lectual man, and exalted yet higher by the force of education, has not 
been sufficient to change beyond recognition this emotion in its rela- 
tive condition and quality as it exists among animals. 

We cannot separate the mental from the bodily life. When we 
scan the deeper relation of things in their genesis, there are displayed 
in closest connection continuity of parts and functions (Maudsley). 
The maternal emotion exists potentially in the intellection of the 
healthy adult woman as a natural outcome of the existence of organs 
and functions which render possible the occasion of its activity. As 
the time approaches for its full development, any observing physician 
can perceive the latent emotion assuming shape and direction to a 
definite end. Numberless cares and solicitudes, colored by the ten- 
derest of anticipations, become dominant in her volition, Not once, 
but innumerably, has a star over Bethlehem shed its lucid light in the 
hearts of watchers, and roused from the depths of latent emotions, half 
stifled with agony, the infinite possibilities of a mother’s love. De 
Quincey, who intellectually stood so near the verge of the impossible 
in thought, and measured the heights and fathomed the depths of 
hearts, looked upon this kindling of the maternal emotion, at the su- 
premest moment of a woman’s life, with the eyes of a seer. Until I 
read this,’ there always seemed an incongruity in the piercing grief 
of a mother over the death of her new-born. One with whom there 
was associated not a single earthly emotion, save that of maternity, 
but who was freshly linked with a hundred pangs, received upon its 
little, scarcely human face, the most keenly-felt of maternal tears. 
The reason is plain. The emotion of maternity exceeds reason, tran- 
scends imagination, and is brought forth from the depths of organic 
life as part of the mystery of reproduction. As from the state of 
eunuchism we gained a knowledge of the sexual origin of certain at- 
tributes which distinguish man intellectually, so, from the condition 
resulting after the operation of spaying in animals, we may obtain 
additional evidence of the origin of the maternal feeling. Animals so 
treated have a great aversion for the young of their own species; that 
which was the maternal instinct in the normal animal becomes an 
instinctive hatred in the unsexed one, Here it is evident that the 
presence of orgaus whose existence is necessary to the completion of 
function is a prime factor in the creation of an overruling instinct. I 
have already drawn attention to the great resemblance between the 
maternal emotion in human beings and the maternal instinct in ani- 
mals, and it does not seem to be unreasonable to trace both emo- 
tion and instinct to a common and physical cause. It is not in the 
power of a woman, normal psychically and physically, to repress her 
maternal emotion in the presence of her new-born, and in this respect 
she is allied to her sister animals. But the analogy here ceases. The 


2“ Suspiria de Profundis.” 

















294 THE POPULAR SCIENCE MONTHLY. 


woman is gifted with intellect, the animal is not; the woman has 
memory, the animal has none; and thus it is that the maternal instingt 
ceases with the necessity of providing food for the young; the mater 
nal emotion in the human mother ends only with her life. But yet 
again, how tender is the mother with her new-born babe, compared to 
the exhibition of the same emotion toward her half-grown child! 

The differentia that exist between the maternal and paternal emo. 
tions are such as characterize other expressions of sexual cerebration, 
I have already called attention to some of them. Among men, as the 
mind assumes its higher moral and intellectual development, these 
emotions are more nearly alike in the sexes, so far as constancy and 
eare are concerned. If we take into consideration the frequency of 
the charge against men of desertion of family and children, and the 
extreme rarity of this charge against woman, we perceive that the 
paternal emotion must be accompanied by a certain degree of moral 
sense in order to equal the maternal emotion, which alone, and unaided 
by any mental accessory, is, as a rule, capable of the most heroic sae- 
rifice. I think I may end our study of the maternal emotion here, 
with no doubt in my mind, and with but little chance of valid objee- 
tions on the part of others, that it is purely the result of sexual organ- 
ization; that not indirectly, but directly, it is the psychical compo- 
nent of the reproductive faculty, and as such is notably an example of 
sexual cerebration. 

Love is the attraction between the sexes, The word is wrongly 
used to express a great variety of relations and emotions. Spinoza 
says that, “between appetite and desire there is no difference, except 
so far as the latter implies consciousness; desire is self-conscious ap- 
petite.” It is important that the presence of consciousness be not 
allowed to obscure the fundamental condition of things in the brain. 
Because of the affinity between vital structure and instinct or impulse, 
the organic reaction becomes evident as a condition of consciousness, 
overlooking the primary cause. “The striving after a pleasing im- 
pression, or the effort to avoid a painful one, is at bottom a physical 
consequence of the nature of the ganglionic cell in its relation toa 
certain stimulus ; and the reaction or desire becomes the motive of a 
general action on the part of the individual, for the purpose of satis- 
fying a want or of shunning an ill” (Maudsley). Any of these self- 
conscious appetites may become the main-spring of a voluntary action. 
A desire which so results is gradually evolved out of an unconscious 
organic appetite into an emotion, or a series of intelligently-connected 
efforts. The physiological relation existing between the sexes is a 
part of the organic law of reproduction. The action of this law finds 
its expression through the brain, instinctively or emotionally in desire. 
This participation of the brain in the reproductive stimulus is an ab- 
solute necessity in order to place the sexes in a relation favorable to 
an observance of one of the laws of their existence. With the gradual 
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evolution of sex physically there is a corresponding evolution psychi- 


inet eally. The one is necessary to the organic part, the other is neces- 




































iter. sary to the mental part, of reproduction. This development of the 
yet possibility of love with structural completion is one of the most strik- 
d to ing examples of the evolution of organic life into consciousness. The 
mental awakening is gradual. Vague and undefined desires exist long 
mo- before they have taken definite shape in the consciousness ; there is a 
ion, satisfaction, too obscure and gradually evolved to startle the subject 
the jnto consciousness, in the society of the other sex. These undefined 
ese desires become a part of a self-conscious act when one object is selected 
and from the many and is associated with the most sacred emotion—love. 
of | In order to prove that this emotion can exist independent of conscious- 
the ness, and antedate it as it were, it is only necessary to allude to the 
the fact that, in human beings, the instinct attains a knowledge of its aim, 
ral and even a sort of satisfaction, in dreams, before it does so in real life. 
led Upon this Dr. Maudsley remarks as follows: “This fact might of 
Ac- itself suffice to teach psychologists how far more fundamental than 
re, any conscious mental state is the unconscious mental or cerebral life.” 
ee- Physiologically, this is the origin of the beautiful emotion called 
an- love. In a healthy brain and body, one in which all organic impulses 
po- find a reaction in normal consciousness, the emotion of love is allied 
of with all that is pure and noble in the character of the individual. 
Men find in it an incentive to exertion, and a spur to their ambitions, 
rly while women without thought array themselves in all the graces of" 
28 dress and manner to attract the beloved one. But we can say of love, 
pt what Bacon says of it, that “ the mind in its own nature would be 
\p- temperate and staid, if the affections, as winds, did not put it in tu- 
ot mult and perturbation.” This may be the effect. of love even in its 
in. healthy manifestations. In those cases—and they are not rare—in 
e, which the organic appetites affect unduly and too persistently the con- 
8, sciousness, it becomes the source of great unhappiness or of bad health. 
n- It would be indeed hard to recognize as love the exhibition of this 
al emotion in the depraved. Among this class it is exhibited as love 
a brutalized. Revolting as it is in this form to all that is elevated in 
a our mental character, I yet believe it to be love in its rudimentary 
s form. It is love stripped of its refinements, of its singleness of object, 
f- of its purity. If is often said that man is but little lower than the 
ne angels; if there is any thing which tends to this imaginary elevation 
8 it is this faculty of identifying another with all earthly hopes, of 
d making the happiness and well-being of a fellow-creature the aim and 
a motive of a lifetime. But this same emotion, when it finds expression 
8 in these abnormal states of consciousness, allies man to the brute, and 
. tends to show from what depths the present moral and intellectual 
a nature of man was elevated by the slow progress of evolution. 
0 As I have already tried to show that mentally men and women 
1 define two opposite types of mind, we shall find strong confirmation 
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of this by contrasting love as presented in the sexes. As there ig no 


a 
process of vivisection or array of physical facts which will prove this, te 
we must study this emotion as we know it to exist in the mass of meg tl 


and women, and which has been verified by common experience. But, ¥ 
in the first place, we must bear in mind the widely-diverging paths in 
life followed by men and women. Men enter the world and labor it 
bodily or mentally, and thus expend all surplus energy. This energy d 
is used at the direct expense of the emotional life. Women, as a rule, y. 
do not have this vicarious outlet for the emotions. Love with women 0 
exists as an entity, with men as an abstraction. A study of tables of n 
suicidal deaths in both sexes gives us some startling evidence of the e 
difference in both the intensity and effect of this emotion in men and f 
women. The decade between twenty-five and thirty-five years of age é 
affords the largest number of voluntary deaths for women. It is dur. I 
ing this period of. woman’s life that the demand for love is greatest, 1 
The functional life is exerting its most potent sway over mind and body, { 
Thus it is that to love and to be loved is a physiological demand 1 
during this period, and it becomes evident that this excess of suicides g 
is the outcome partly of a defeated sexual life. The figures for men ( 
present a remarkable contrast. The same period in the life of men is ’ 
also the period of greatest sexual activity. But, whatever vicissitudes ! 
the emotion of love among men may be subjected to, it does not find 
expression in self-destruction. On the conirary, the period of greatest { 
liability to suicides is postponed to the period when the sexual ener | 
gies have expended their youthful ardor, so that the decade between 
thirty-five and forty-five years of age gives the greatest number of 
suicidal deaths, and during which interval it is that the business.or 
worldly interest of men attains success, or ends in failure. 

Another fact derived from the same source throws light on this in- 
teresting subject. The condition of concubinage almost trebles the 
number of voluntary deaths for women. It seems reasonable, from 
what we know of human beings, to assert that it is not the continu- 
ance, but the breaking up of these relations—which, in a monogamous 
state of society, must invariably occur—that leads to this result. We 
have here almost positive proof that this tendency to self-destruction 
in the relation of women to the other sex finds its factor in a defeated 
sexual feeling or love. It is generally understood that the mental and 
bodily structure and function of women develop at an earlier age than 
in the other sex. Now, there are twice as many suicides among girls 
as among boys under the fifteenth year. A leading character of the 
earlier development of women over the other sex is a sexual one—a 
capacity to love and to be loved. It is a very significant fact in com- 
paring the degree and quality of love as we find it existing in men and 
women, that the two periods in woman’s life in which suicidal deaths 
exceed those in the male are at the time of structural completion and 
greatest functional activity. This demonstrates the predominance of 
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g capacity to love in woman’s psychical nature, and its greater power 
to impress itself profoundly upon the deliberate acts of her life over 
that of man. Madame de Staél truly said that “love is the history of 
woman’s life; it is an episode in man’s,” 

Love defeated in the attainment of its object becomes in man an 
incident to be forgotten, or to be remembered with impatience. A 
defeated love with woman is too often‘a defeat of her intellectual life. 
An emotion, the misdirection or disappointment of which is capable 
of inducing a large per centum of insane in one sex over the other, 
must surely differ in degree and kind. Certainly we must credit this 
excess on the part of women with an important physical factor, aside 
from that of sex proper—being of a less hardy development than man 
—but these physical peculiarities permit sex to assert its most potent 
psychical effect to the degree of shaping the actions or destiny of 
woman. It will suffice, to illustrate the fact referred to, to take the 
figures from the report of two asylums for the insane—the Pennsyl- 
vania Hospital for the Insane, and the Michigan Asylum, Of 141 in- 
sane men and women received into these institutions, whose supposed 
cause of insanity could be traced to disappointed affections, 84 were 
women, and 57 were men. These figures are taken from an excess of 
454 male over female inmates. Now, the figures, as we gather them 
from asylum reports, show that women are no more prone to insanity 
than men. It is natural to conclude that a specific cause leading to 
this excess of insanity in one sex over the other exists with greater — 
force in one than the other, and not that one sex is less able to bear 
the operation of the specific cause. 

There are many well-known facts in physiology, some of them 
brought out with remarkable force during the employment of anes- 
thetics, other facts obtained from a state of organic disease, and others 
from functional derangements, which tend to prove the sexual origin 
of love, but which would be out of place in a paper of this character. 
But there is really no doubt expressed by modern writers on physiolo- 
gy or psychology that this emotion is due to a sexual origin. Proof, 
such as I have advanced, becomes necessary from the popular scope 
of this paper, and that I have grouped a series of mental acts, and ap- 
plied to them the name of sexual cerebration, 

I offer, in conclusion, some general facts tending to define a funda- 
mental difference in the mental operations of men and women. M. 
Quetelet has shown that the propensity to crime existing in a mass of 
people bears a mathematical ratio, both as to its degree and the sex 
of the perpetrators, to the total of population year by year. The cer- 
tainty of this ratio is the result of law, which has its origin in the forces 
which cement together a mass of men under the name of society. 
Now, the fixed ratio existing between men and women of the same 
community, as to the nature and extent of the commission of crime, 
must be the product of the mental and physical peculiarities of sex. 
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Thus, the author shows that the propensity to crime in men is about 
four times as great as in women, in France. Now, while this holdg 
true as to crime in general, it does not as to crime in particular, Jy. 
poisoning, the proportion is 91 women to 100 men, while in murder 
by other means the difference falls to 4 in 100. If we define the pro. 
pensity to crime by the enormity of the offense, we find the ratio of 
M. Quetelet reduced just one-half, as the crime of parricide gives the 
ratio of 50 to 100. Contrasting with this last offense the wounding 
of parents, the ratio falls to 22. As the fact of a wound involves the 
necessity of a personal encounter, we perceive that women instinctive 
ly—if I may use the word—shrink from this; therefore, in estimating 
the means by which the parricides, so greatly exceeding the ratio of 
other murders, were accomplished, it is evident that some method 
peculiar to women entered largely into the crime. Next, taki 
into consideration two crimes, which may, inferentially, be attributed 
largely to the motive of revenge in both sexes, we find for that of in 
cendiarism a ratio of 34, and for that of assassination a ratio of but 12 
in 100. From this it is evident that the propensity to crime and the 
degree to which women recoil from publicity in its execution are 
widely different matters, and are traits which distinguish women from 
men in the perpetration of crime. So marked is this trait that the 
author, in analyzing crime in general with reference to sex, says that 
“their numbers diminish in proportion according to the necessity of 
the greater publicity before the crime can be perpetrated.” There - 
are other facts to be reached in this direction showing the extent to 
which women’s criminal acts are affected by sexual peculiarities. In 
the two great divisions of crime, that against persons and that against 
property, we find that the sexes are engaged in almost a constant ra 
tio. This is fixed for a series of years for the first class of crimes as 
0.16, and for the second at 0.26. In connection with this is a fact, 
which reiterates itself with the force of a law. It is found that the 
proportions of the sexes engaged in the crimes against persons and 
property represent very nearly the same ratio as that of the strength 
of the two sexes, 16 to 26. The law which controls the commission 
of crime hy the sexes evidently cannot be reduced to the formula ofa 
difference in the propensity to crime dependent upon the relative 
morality of men and women, but is governed by mental and physical 
sexual peculiarities. All these figures relate to four years previous to 
1830." 

The application of this to the matter under investigation is evi 
dent. These various actions, involving more or less of thought and 
resolve, exhibit a radical difference, both in degree and quality, which 
must have their factors in mental peculiarities, It cannot be objected 
that there is simply a fundamental physical basis for this difference, 
since the mental differences of sex must have their origin in the physi- 


1“ A Treatise on Man,” pp. 90-92. 
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gal differences which constitute sex. The fact that the ratio of the 


extent to which women perpetrate crimes against property ig to crimes 
against persons the same as the ratio of strength between men and 
women, proves that her less degree of physical power, which is a 
gexual property, so affects mental action that her deliberate acts are 
capable of tabulation, and, contrasted with those of men, show a con- 
stant series of differences year by year. Were it otherwise, we would 
expect that these uniform ratios, which point so unerringly to the 


. workings of a law, would disappear, and in their place we should 


have tabulated confusion. 

« We obtained an idea of love differentially as it exists in the sexes 
by observing the degree to which it affects men and women as a prob- 
able cause of insanity. In the same manner I think we can gain a 
knowledge of the comparative intensity with which emotions and 
states of consciousness, common to both sexes, exist in intellection, 
by observing the extent to which they react as a probable cause of 
mental alienation. For my purpose I shall use Dr. Kirkbride’s report 
for the Pennsylvania Hospital for the Insane. The analysis is based 
pon the supposed causes of insanity in 6,899 cases. Domestic diffi- 
eulties are the probable causes of mental disease in 47 men and 86 
women. Nearly two to one expresses the difference in intensity in 
the action of this cause. Fright resulted in insanity in 16 men and 
86 women. Grief affected 77 men and 256 women, a difference of 
more than three to one. Religious excitement acts as the cause in 79 
men and 127 women, a difference of sixty-two per cent. Nostalgia, 7 
women, andno men. From mental anxiety there are 164 men and 261 
women insane. These causes, which present such dissimilarity, have 
one bond of union; they affect the emotional part of the psychical 
nature. From this I would not conclude that women are less able to 
bear the operation of these exciting causes than men; but, that the 
emotional nature of woman is more largely developed, and thus more 
exposed to the action of such causes as directly affect it. If I am 
right in this, we would expect to see in women the emotional forms 
of insanity developed in excess of the same in men; and this is just 
what we find. Continuing to analyze the tables of Dr. Kirkbride re- 
lating to the same cases as above, we find the number of women to 
be 8,220, the number of men exceeding them by 459; and yet, there 
are 1,032 cases of melancholia among the women to 832 in men. Prof. 
Maudsley defines this form of insanity as “ great oppression of the 
self-feeling, with corresponding gloomy morbid idea.” * 

The emotions, it is evident, are both the main recipients of the 
cause and the field of its morbid expression. Now, from what we 
know of the mental and physical constitution of woman, we should 
expect to find this form of insanity developed in excess of all others 
at the period of greatest sexual activity, and consequently of greatest 


1“ The Physiology and Pathology of the Mind,” p. 320. 
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emotional sensibility. And here, again, our anticipations are realized 
by the figures. The interval between twenty and forty years const). 
tutes this period in women. For these ages inclusive we have 1,993 
cases of insanity against 1,297 cases for all other ages. It therefore 
follows that more than one-half the cases of insanity for this period 
were of melancholia, We can gain a clearer idea of the intensity of 
emotional activity in women by extending further the same line of 
comparison in regard to men, For the ages between twenty and forty 
inclusive we have 2,172 cases of insanity, and but 832 cases of melan- 
cholia for all ages. This shows a marked contrast in the liability of 
the sexes to this form of mental disease ; for, at this period, the num- 
ber of male cases exceeding the female by 200, yet the percentage of 
melancholia is thirty-three against fifty-three per cent. for women. 

I do not believe that I err when I say that this excess in the emo- 
tional nature of woman over that of man is the outcome of physical 
and functional sexual traits, and is, consequently, another phase of 
sexual cerebration. 

The above throws considerable light upon that peculiarity in 
woman’s character so gracefully alluded to by George Eliot, and 
which I had so much difficulty in defining in the opening part of this 
article. This gentleness springs from woman’s exquisite emotional 
susceptibility, as it is from the play of the emotions that this character 
becomes manifest. Having in view its origin in the emotions, and 
reaching its greatest development at the period of completion in 
woman’s sexual genesis, the evidence of its existence as a form of 
sexual cerebration becomes complete. Were it otherwise, we would 
expect to see it obeying laws other than those of sexual development, 
and not existing in equal intensity during childhood, developed in ex- 
cess of the male at womanhood, to disappear in the placidity of old age. 

I have been using these statistics of insanity for the purpose of 
showing the extent of normal differences in the mental constitution 
of the sexes, and consequently of normal sexual cerebration. If we 
were to consider this in its abnormal phases, we would have opened 
before us another great field of investigation, the study of which would 
throw much light upon many problems of sex. Puerperal and gesta- 
tional mania, the singular perversion of the maternal emotion attend- 
ing lactation, are of special importance with reference to abnormal 
sexual cerebration. Hysteria, peculiarly a feminine disease, undoubt- 
edly has its origin in sexual functional derangement, and is a striking 
example of the extent to which the emotional nature may be perverted 
by the abnormal actions of certain organs. Those cases of the social 
evil which break out from the purest domestic surroundings, and 
which defy all attempts at reform, are evidently due to the perver- 
sion of a healthful psychical state. The services of a skilled physician 
are needed to reform this class, and not the sentimental aid of reform 
societies, or the visits of the colporteur. 
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But here we are dealing with the healthy evidence of sex in mind. 
Ihave referred to but few of the many recognized intellectual states 
or processes, and yet they are sufficient to define differentially the 
gverage mental conditions of the sexes, With these as a basis of dif- 
ference, the acuteness of intuitions, the vividness of imagination, and 
the want of intellectual belligerence, so often spoken of as traits of 
the feminine mind, and the existence of a modified or opposite form 
of these in the mental type of the other sex, can, with equal justice, 
be traced to sexual differences. Sex does not exist simply as a physi- 
cal state ; but we find it pervading organic life, and asserting itself 
potentially in every mental process. I believe the relation of the 
sexes in society bears to sexual cerebration the relation of cause and 
effect. Since the beginning of the historic age, under every variety 
of mental and physical conditions, the sexes have preserved their 
moral relations to each other almost unchanged. In what way can 
this be explained, except as the working of a natural law? There 
appears to me to be no law so adequate to explain this as that of 
sexual cerebration. 

Several of the reviewers of a former paper seem to have regarded 
me as the avowed enemy of woman’s social and moral advancement. 
I have entered upon the study of the relations of the sexes to the 
matters of daily life, with the single purpose of arriving at truth by 
the use of scientific methods. I believe the field gone over in this 


- and former papers to belong properly to the student of Nature, and’ 


not to the so-called social reformer. I cannot bring myself to use the 
term “ woman’s sphere;” women have no sphere, except as it is de- 
fined by usefulness. I concede to woman the right to essay her for- 
tune in any profession: I simply claim the right to courteously study 
her in her new relations. The ethnologist cannot be called the enemy 
of mankind, because he studies the different natural races of men ; the 
botanist cannot be called the enemy of the rose, because he has ana- 
lyzed its parts, and assigned it its place as a thing of beauty in the 
scheme of Nature. 





THE DEEPER HARMONIES OF SCIENCE AND RELIGION,* 


II. 


I HAVE suggested the thought of a God revealed in Nature, not by 
any means because such a view of God seems to me satisfactory, or 
worthy to replace the Christian view, or even as a commencement from 
which we must rise by logical necessity to the Christian view. I have 
suggested it because this is the God whom the present age actually 
does, and in spite of all opposition, certainly will worship, also because 


1 From a series of papers, in Macmillan’s Magazine, on “Natural Religion.” 
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this aspect of God is common to all theologies, however much in. some — 
it may be slighted or depreciated ; and, lastly, because I do not belieyg 
that any. theology can be real or satisfying that does not make it promi, 
nent as well as admit it. I can conceive no religion as satisf 

that falls short of Christianity ; but, on the other hand, I cannot be 
lieve any religion to be healthy that does not start from Nature-wor 
ship. It is in the free and instinctive admiration of human beings for 
the glory of heaven, earth and sea, that religion begins, and I cannot 
imagine but as morbid a religion which has ceased to admire them. . 

But many readers will probably think that not much is to be hoped 
for from dwelling on this subject. “ We know very well that the uni. 
verse is glorious, but, when you have said that, there is an end of the 
matter. We want to make atheists believe in God, and you do it not 
by changing their minds, but by changing the meaning of the word 
God. It is not a verbal controversy that rages between atheists and 
Christians, but a controversy that concerns the most serious realities, 
When people display such rancor against religion as was shown by, 
the Paris Commune, you may be sure there is some essential matter in 
dispute, and that nothing is more vain than to attempt to reconcile 
them by refining upon words, According to the definition you have 
given of theism, no rational being could ever be an atheist.” 

I will endeavor to answer this supposed objection at length, and 
the part of it which sounds the most formidable will give me the least 
trouble. That people do not shoot and stab each other for a word is 
not always true. In fact, when the word is theological that is just 
what people do. It has often been remarked of theological controver- 
sies, that they are never conducted more bitterly than when the dif. 
_ ference between the rival doctrines is very small. This is nearly cor 
rect, but not quite. If you want to see the true white heat of contro 
versial passion, if you want to see men fling away the very thought 
of reconciliation, and close in internecine conflict, you should look at 
controversialists who do not differ at all, but who have adopted dif 
ferent words to express the same opinion. 

But the other question raised in the objection, the question whether 
there can be such a thing as atheism, will furnish me with a convenient 
point from which I may start for a fuller explanation of what I mean 
by the worship of God in Nature. As I have represented modern 
science as a form of theism, and as there is no rational man who does 
not believe—at least, in a general way—in science, it follows of course 
that no sensible man in these times can be speculatively an atheist. 
And I believe no one can, however many great philosophers may have 
congratulated themselves upon accomplishing that feat. If, then, no 
man could be an atheist practically without being one speculatively 
also, it would be true that men are entirely mistaken in the importance 
they attach to the distinction between theist and so-called atheist. It 
would then appear to be a misdescribed distinction, and to be in reality 
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only a distinction between two kinds of theists. This is what in com- 
mon controversy it actually is One might suppose beforehand that 
the theist and atheist must necessarily have the whole diameter be- 
tween them, that their thoughts upon all subjects must be affected by 
this fundamental difference. It is not so in fact; the theist and the 
so-called atheist often indeed differ very widely, but sometimes also 
they think very much alike. This is, in reality, because one or other 
has been misnamed, for, between a real and thoroughly convinced 
theist and an atheist really deserving that name, there is almost 
as much difference as we could expect; only the latter character is not 
yery easy to meet with. 

An atheist in the proper sense of the word is not a man who dis- 
believes in the goodness of God, or in his distinctness from Nature, or 
in his personality, These disbeliefs may be as serious in their way as 
atheism, but they are different. Atheism is a disbelief in the existence 
of God—that is, a disbelief in any regularity in the universe to which 
a man must conform himself under penalties. Such a disbelief, as I 
have said, is speculatively monstrous, but it may exist practically, and 
where it does is an evil as fatal to character and virtue as the most 
timid religionist supposes. We may consider here, briefly, some of 
the forms which atheism assumes. 

The purest form of atheism might be called by the general name 
of willfulness. All human activity is a transaction with Nature. It 
is the arrangement of a compromise between what we want on the one’ 
hand and what Nature has decreed on the other. Something of our 
own wishes we have almost always to give up; but by carefully con- 
sidering the power outside ourselves, the necessity that conditions all 
our actions, we may make better terms than we could otherwise, and 
reduce to a minimum what we are obliged to renounce. Now wemay — 
either underrate or overrate the force of our own wills. The first is 
the extravagance of theism; it is that fatalism which steals so natu- 
rally upon those who have dwelt much upon the thought of God, which 
is said to paralyze, for example, the whole soul of the Mussulman. 
But the opposite mistake is a deficiency of theism ; a touch of it often 
marks the hero, but the fullness of it is that kind of blind infatuation 
which poets have represented under the image of the giants that tried _ 
to storm heaven. Not to recognize any thing but your own will, to 
fancy every thing within your reach if you only will strongly enough, 
to acknowledge no superior power outside yourself which must be 
considered and in some way propitiated if you would succeed in any 
undertaking—this is complete willfulness, or, in other words, pure 
atheism. It may also be called childishness, for the child naturally 
discovers the force within it sooner than the resisting necessity outside. 
Not without a few falls in the wrestle with Nature do we learn the 
limits of our own power and the pitiless immensity of the power that 
is not ours. But there are many who cannot learn this lesson even 
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from experience, who forget every defeat they suffer, and always refuge 
to see any power in the universe but their own wills. Sometin 
indeed, they discover their mistake too late. Many barbarous raggg 
are in this condition. In their childishness they have engaged them. 
selves in a direct conflict with Nature. Instead of negotiating with 
her, they have declared a blind war. They have adopted habits which 
they gradually discover to be leading them to destruction; but they 
discover it too late and when they are too deeply compromised. Then 
we see the despair of the atheistic nation, and its wild struggles as it _ 
feels itself caught in the whirlpool; then, a little later, we find that 
no such nation exists, and on the map its seat begins to be covered 
with names belonging to another language. Less extreme and unre 
deemed, the same Titanism may sometimes be remarked in races called 
civilized. Races might be named that are undergoing punishments 
little less severe for this insensate atheism. “Sedet sternumque 
sedebit,” that unhappy Poland, not indeed extinguished but partitioned, 
and every thirty years decimated anew. She expiates the crime of 
atheistic willfulness, the fatal pleasure of unbounded individual liberty, 
which rose up agaihst the very nature of things. And other nations 
we know that expect all successes from the mere blind fury of willing, 
that declare the word impossible unknown to their language. They 
color their infatuation sometimes with the name of self-sacrifice, and 
fancy they can change the Divine laws by offering up themselves as 
victims to their own vanity; they “fling themselves against the bars 
of fate;” they die in theatrical attitudes, and little know how “the 
abyss is wreathed in scorn” of such cheap martyrdom. 

A wrong belief about God, however fatal it may be, is not atheism, 
Mr. Buckle tried to show that the Spanish empire fell through a false 
conception of the order of the universe; and it seems clear that the 
rigid Catholic view of the world is dangerous in this age to every 
nation that adopts it. These are the effects of false theology. But 
there is a state of mind which, though very far removed from the will- 
fulness I have been describing, and often accompanied with a strong 
and anxious religiousness, may nevertheless be practically regarded 
as a form of atheism. It is the state of those minds which, fully be 
lieving in an order of the universe, yet have such a poor and paltry 
conception of it that they might almost as well have none at all. 

People are sometimes led to this by a very reasonable and excus- 
able process of thought. Naturally modest and distrustful of their 
own powers, they despair of understanding the order of the universe; 
they think it almost presumptuous to attempt to understand it, 
Wisely distrustful of any knowledge that is not precise, they avert 
their eyes instinctively from every thing which cannot be made the 
subject of such knowledge. In all their transactions with Nature, to 
use my former phrase, they make it a rule to be unambitious. They 
aim at objects very definite and very near. Whatever they gain they 
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meeting the universe in front, and endeavor to overcome it in detail, 
For its immediate purpose this plan is the best that can be pursued. 
If in all our actions we allowed ourselves to remember the greatness 
of the power with which we have to do, we should accomplish noth- 
ing; if, because Nature’s laws are large and comprehensive, we never 
acted.except on the largest principles, we should either fall a prey to 
unsound generalizations, the more ruinous because of their grandeur, 
or we should become paralyzed with a Turkish fatalism. Far better, 
no doubt, it is to make the utmost use of what precise knowledge we 
have, however little may be the amount of it, and not to suffer our 
minds to be bewildered by coping too freely with an adversary whose 
play is beyond us. It is these humble, cautiously inductive people 
that prosper most in the world up to acertain point. To them belong 
the large populations, the thriving communities, the stable politics. 
They never dream of defying Nature; they win an endless series of 
small victories over her. 2 

There is no reason why this cautiousness should necessarily degen- 
erate into little-mindedness. It does not take its beginning in any 
deficiency in the feeling for what is great. On the contrary, it is the 
direct result of an overwhelming sense of the greatness and, so to 
speak, the dangerousness of Nature. Those who proceed thus warily, 
probing Nature as they go, may with most reason expect to penetrate . 
far and to elevate their minds gradually until they can venture to 
cope with the grandeur of the world and become familiar with great 
ideas. And when this is done they will have escaped the danger of 
atheism. Their minds will become the mirror of an Infinite Being, 
and their whole natures will be conformed to his. But in the earlier 
stages of such a process the temptation to a kind of atheism is strong. 
From the habit of leaving out of account all larger considerations in 
every problem, on the ground that they are vague and not precisely 
calculable, they are led easily to forget the very existence of such con- 
siderations. In some cases this habit even leads to great practical 
miscalculations. It is evidently a mistake in algebra to assume that 
all unknown quantities = 0; yet this mistake is constantly made by 
the practical men I am describing. When vague considerations are 
suggested to them, instead of assigning them an approximate value, 
which, since they cannot get the true value, is evidently what they 
ought to do, they leave them out of account altogether, though an in- 
determinate value may just as easily be large as small. But it is not 
with these practical mistakes that Iam now concerned; practically 
these men are more often right than wrong, though in the exceptional 
cases, when every thing turns on a great principle, they fail deplorably. 
But the habit of never suffering the mind to dwell on any thing 
great produces often an atheism of the most pitiable and helpless kind. 
The soul of man lives upon the contemplation of laws or principles ; 
VOL. ¥il.—20 















306 THE POPULAR SCIENCE MONTHLY. 
it is made to be constantly assimilating such sustenance from the un. _ 
verse; this is its food: not by bread only, but by every word that pro. 
ceedeth out of the mouth of God, doth man live. What, then, must be 
the moral starvation of the man who, from an excess of caution, turng 
away from every thing of the kind, until from want of habit he can 
no longer see such things, and forgets their very existence; so that 
for him there is no longer any glory in the universe! For all beauty 
or glory is but the presence of law; and the universe to him has ceased 
to be a scene of law, and has become an infinite litter of detail, a rub. 
bish-heap of confused particulars, a mere worry and weariness to the 
imagination. I have been describing the Philistine, the miserable 
slave of details, who worships a humiliated, dissected and abject deity, 
a mere Dagon, “fallen flat upon the grundsel-edge, and shaming his 
worshipers.” 

There is a particular form of conventionalism which all men who 
see it instinctively call by the name of atheism. By conventionalism 
generally, I understand the mistaking of institutions, usages, forms 
of society, which essentially are temporary and transitory, for normal 
and permanent forms. It is conventionalism, for example, when he 
reditary royalty or aristocracy are supposed to be not merely good 
institutions in particular cases but necessary in all countries and times, 
There is nothing at all atheistic in such a mistake; it is rather a super- 
stition—that is, it is a false belief, but still a belief. The temporary 
arrangements are honestly confused with eternal laws, the feelings and 
views which in course of time have grown up around them are hon- 
estly mistaken for essential morality. The devoted adherents of the 
exiled Stuarts. and Bourbons, the early Jesuits and the other champi- 
ons of the counter-reformation, seem to me to have been such conven- 
tionalists, I think they confounded a transitory state of things with 
the sacred and eternal laws of human society. But for a long time 
their faith was genuine though mistaken. They had a God, and there- 
fore they had vigor, and occasionally victory. But at the same time 
their belief was an ebbing tide. The movement of the age was, on 
the whole, against it; their successes always bore the marks of being 
accidental, and were followed in no long time by more than equiva 
lent reverses. They could never give a character of reality to what 
they created; they could seldom feel quite easy and happy in their 
party strife. Their eloquence was copious and sonorous, but not often 
quite natural, and seldom convincing or overwhelming. And with 
such conventionalists, when the age puts them on their defense, these 
misgivings, this uneasiness, this constraint and depression go on in- 
creasing. Doubt penetrates them in spite of all their resistance, in 
spite of all the chivalrous devotion to their cause upon which they 
pride themselves. In the ardor of conflict they have pushed into the 
foreground all the weakest parts of their creed, and have got into the 
habit of asserting most vehemently just what they doubt most, be 
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cause it is what is most denied. As their own belief ebbs away from 
them, they are precluded from learning a new one, because they are 
too deeply pledged, have promised too much, asseverated too much, 
and involved too many others with themselves. Thus their language 
becomes more and more vehement and hollow, more and more despair- 
ing under the mask of triumphant confidence. It may happen that 
the cause they defend is not merely unsound, but terribly bad, that 
what they have taken for sacred institutions are in reality monstrous 
abuses. Then, as they become reluctantly enlightened, as their advo- 
cacy grows first a little forced, then by degrees consciously hypocriti- 
cal, until in the end their eyes are fully opened not only to the fact 
that their cause is bad, but, to all the enormous badness of it, there 
follows a complete moral dissolution of the whole man. Unable to 
abandon a position he is bound to, forced to act belief and enthusiasm 
when under the mask there is the very opposite of both—settled dis- 
belief and utter disapproval—the man sees now in the universe noth- 
ing but achaos. At the beginning he had a God; his actions were 
regulated by a law which he recognized in the universe; but now he 
recognizes this law no more, and yet is forbidden by his situation from 
recognizing any other, The link that bound him to the universe is 
snapped; the motive that inspired his actions is gone, and his actions 
have become meaningless, mechanical, galvanic, He is an atheist, a 
man without a God because without a law. Such men may generally . 
be noted among the most intelligent adherents of expiring causes, 
demoralized soldiers, powerless for good and capable of any mischief. 
These are specimens of what seems to me to be properly called athe- 
ism, The common characteristic of all these states of mind is feeble- 
ness. In the first example you have violent feebleness, impotence; in 
the second, cautious feebleness; in the third, cynical feebleness; but in 
all cases feebleness springing from a conscious want of any clew to the 
order of the universe. The specimens I have selected are all such as 
may be furnished by men of great natural vigor. The cynical atheist 
has often an extreme subtilty of intellect, the Philistine commonly be- 
gins with a great grasp of reality, a great superiority to illusions; the 
willful atheist has often much imagination and energy. Where a char- 
acter wanting in energy is infected by atheism, you have those avévnva 
kdpnva of which’ the world is at all times full, By the side of the 
profound cynic you have the mere lounger, who can take an interest 
in nothing, all whose thoughts are héarsays, never verified, never real- 
ized, not believed, not worthy of the name of prejudices—echoes of 
prejudices, imitations of hypocrisy. He moves about embarrassed and 
paralyzed by the hollowness of all he knows; conscious that nothing 
that he has in his mind would bear the smallest criticism or probation, 
knowing no way to any thing better, and meanwhile ingenuously con- 
fessing his own inanity. By the side of the over-judicious Philistine, 
who has fallen into feebleness through an excessive dread of general- 
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izing hastily, there may be seen the born‘ Philistine, who does. not 
know, and has never heard, what generalizing is, who becomes uncom. 
fortable when he hears a principle enunciated, as if he had been ag. 
dressed by a foreigner in some language unknown to him, and whose 
homely talk never willingly travels beyond what time the train starts, 
and whether it happened on Monday or on Tuesday. Lastly, by the 
side of the brilliant Utopian, who overlooks the greatness of the ne 
cessity with which he has to contend, there is the Utopian without 
brilliancy, the enragé, the mere restless disturber. 

As atheism is but another name for feebleness, so the universal 
characteristic of theology—if we put aside for the present the rare 
belief in an utterly hostile or thwarting Deity—is energy. He who 
has a faith, we know well, is twice himself. The world, the conven 
tional or temporary order of things, goes down before the weapone 
of faith, before the energy of those who have a glimpse, or only think 
they have a glimpse, of the eternal or normal order of things. And 
this vigor of theism does not much depend on the nature of the God 
in whom the theist believes. Just as atheism does not consist in a 
bad theory of the universe, but in the want of any theory, so theism 
consists not in possessing a meritorious or true or consoling theory, 
but simply in possessing a theory of the universe. He who has such 
a theory acts with confidence and decision, he who has no such the 
ory is paralyzed. One of the rudest of all theories of the universe is 
that propounded by Mohammed, yet it raised up a feeble and dis 
persed nation to vigor, union, and empire. Calvinism presents as 
suredly a view of the universe which is not in any way consoling, 
yet this creed too gave vigor and heroism. The creed of the earliest 
Romans rested upon no basis which could for a moment pass for philo- 
sophical, yet while it was believed it gave order to the state, sanction 
to morality, victory to the armies. Whatever kind of theology be in 
question, so long as it is truly believed, the only danger is of its in- 
spiring too much energy—of its absorbing its votaries too much, and 
driving them into extreme courses. 

And so if the Nature recognized by Science be not benevolent, and 
have provided no future life for men, it does not follow that her vota- 
ries are not theologians, and it is quite clear that their theology gives 
them energy. Many theologies have had no future life; indeed, it is 
well known that our own, in its earlier Judaic form, laid no stress 
upon any future life. And it is not the benevolence of his Deity 
which gives so much energy and confidence to the convinced theist; 
it is rather the assurance that he has the secret of propitiating his 
Deity. It was not because Jupiter and Mars were benevolent beings 
that the Roman went out to battle confiding in their protection. It 
was because all sacrifices had been performed which the pontifis or 
the Sibylline books prescribed. Just of the same kind is the theistic 
vigor which we see in modern science. Science also has its procuratio 
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igiorum. It does not believe that Nature is benevolent, and yet 
it has all the confidence of Mohammedans or Crusaders. This is be- 
cause it believes it understands the laws of Nature, and knows how 
to deal so that Nature shall favor its operations. Not by the Sibyl- 
line books, but by experiment; not by supplications, but by scientific 
precautions and operations, it discovers and propitiates the mind of 
its Deity. 

But by the side of this scientific theology decrying theology there 
is also a popular outcry against theology. The Revolution in Europe 
delights in declaring itself atheistic, The meaning of this in the main 
is, that it wishes to express in the tersest possible way its hatred of 
the reigning theology. But with this feeling there is no doubt a mixt- 
ure of that real atheism I have described above under the name of 
willfulness, These revolutionists have so little conception of the great- 
ness of the powers which determine the order of things, that they im- 
agine they have only to make up their minds and to express their reso- 
lution with sufficient vehemence and to fling away their lives with suffi- 
cient recklessness, and human society will in a short time assume just 
the shape they wish. They think, in short, that they themselves are 
very great, and that Nature is very little. Still, it is evident enough 
that their hatred against the reigning theology is not a merely capri- 
cious feeling. It is no wild, egotistic grudge against whatever is pow- 
erful, however this feeling may occasionally blend with it. It is a 
serious, persistent, deep-rooted aversion. But it by no means follows 
that the reigning system excites their hatred purely as a theology, 
even though they themselves believe so. In their furious invectives 
against God, nothing is more evident than that they are thinking of a 
special conception of God, and, though they themselves do not profess 
to substitute any other conception, it is very possible they are uncon- 
sciously doing so. At any rate, the mere fact that these men are 
nominally atheists proves no more than is proved by the same name 
having been commonly bestowed upon the first Christians. 

What, then, are the grounds of the irreconcilable repugnance of the 
Revolution for theology ? Nothing is ‘more easy than to distinguish 
and enumerate the principal ones, First may be ranked the political 
ground, that is, the intimate connection in which they find theology 
standing to thg political system they are laboring to overthrow. 
Twice in modern Europe it has been possible to discern the inter- 
dependence of the reigning political with the reigning theological 
system. Modern history is filled with two great movements, the 
Reformation and the Revolution. The first was an attempt to purify 
religion, the second an attempt to reform government and society. 
In both cases the principal obstacle to the movement was found in 
the coalition of the Church and Government, The decided reaction 
against the Reformation which marks the second half of the sixteenth 

century, and which ended in restoring the medieval form of Chris- 
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tianity in so many countries of Europe, seems to have been principally 
caused by the feeling of some courts, particularly the imperial court, 
that they could not afford to forfeit the support of the great Catholic 
organization, and by the corresponding disposition in Catholicism to 
ally itself with governments. The principle of saving the Church by 
the help of governments was avowed—Ranke tells us—by Pope Piug 
IV., and it was by this means that Catholicism was restored upon 
new and strengthened foundation at the Council of Trent. What the 
Church owed to the state for protection against the Reformation it 
repaid two centuries later in assistance against the Revolution, A 
time had come round when the state was threatened as the Church 
had been, and now kings became faithful churchmen as the church- 
men of Pius IV.’s school had before become faithful royalists, For 
half a century kings had coquetted with free-thought, and free-thought 
had flattered kings. But when the crisis came, and royalty was in 
danger, it hurried back to find shelter in the Church. Napoleon, 


‘ Charles X., and the Emperor Francis, formed the new alliance by 


which theology was called in to drive out revolution in the state, just 
as Pius IV. formed the older alliance with royalty against Reforma- 
tion in the Church. The natural effect of this coalition is to incline 
the Revolution to attack the Church at the same time that it assails 
Government. Atheism has become the creed of revolution because 
theology has been the traditional creed of monarchy and of privilege, . 

But is it true that theology is necessarily conservative or mo- 
narchical, because it happens to be true of the Christian Church, or the 
most prominent part of it, at this particular time? At particular 
times and places theology has been revolutionary. The earliest 
Christians must have seemed the most revolutionary party of the 
Greek and Roman world. Mohammedanism was so violently revolu- 
tionary that it completely transformed the Eastern world, and has 
caused almost the whole East to look back upon the ages preceding 
it as upon “ times of ignorance.” The same may be said of Buddhism 
in Asia. And certainly one form at least of Protestantism—I mean 
Puritanism—was revolutionary in spirit, and led either to an abridg- 
ment of royal power or to positive republicanism. 

Hereditary royalty and aristocratic privilege were the institutions 
which, in the last century, the Revolution attacked. It was histori- 
cally in the names of skepticism, and sometimes of atheism, that the 
attack was conducted. But there was no reason at all in the nature 
of things why the same attack should not have been made in the name 
of theology. In France, theology has been on the side of privilege, 
and equality has been associated with opposition to theology. But, 
in Turkey the opposite has happened; the equality of mankind has 
been preached, and successfully, in the name of theology. If a Chris- 
tian preacher had been inspired to do so, he might with perfect war- 
rant from his religion have proclaimed equality in France. Indeed, 
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this was to some extent what actually happened. Rousseau spoke 


rtly in the name of theology, and even of Christian theology ; and ~ 


it was not until the skeptical foundation had been in a manner aban- 
doned, and an appeal made to religion, that the spirit of political 
change awoke. 

Indeed, to say that the Revolution has charged upon theology 
itself what is merely the defect of a particular theology, is a state- 
ment much short of the truth. The conservatism of the Church in 
the last ages is not principally due to the natural tendencies of the 
Christian religion. It is not so much Christianity as the Church that 
has been conservative. Church and government have been drawn 
together not so much from any natural sympathy—witness their per- 
petual conflicts in the middle ages—as by a common danger. All 
that can be said is, that in the hour of difficulty, when it was their 
obvious interest to combine, they have not found themselves so anti- 
pathetic that they could not do so. In neither of the two great crises 
was the help rendered by the one to the other disinterested. In the 
sixteenth century it was the Church that was threatened most; but 
governments were also uneasy, and took as well as gave in the arrange- 


. ment they made with the Church. In the Revolution the state strug- 


gled for life, but the distress of the Church was almost as great. In 


these circumstances they would be driven into alliance even in the 


absence of any natural affinity, and being once in alliance would ex- 


cite the indiscriminate aversion of the Revolution as if they had been 


natural allies. In one instance at least this has been strikingly real- 
ized. When the Revolution attacked monarchy and privilege, it was 
not very surprising that they should attack Christianity at the same 
time. Christianity is entirely silent on the question of liberty, and 
lends no support to those who contend against despotism. It has 
been used to defend despotism, and not without plausibility. It is 
not quite the same with privilege. Christianity is clearly favorable 
on the whole to equality, and yet even here its declaration is not very 
distinct. But in due time the Revolution, having conquered these 
enemies, went on to attack new ones. Leaving behind its medieval 
monarchy and aristocracy, it proclaimed war against plutocracy. It 
proclaimed the principle of fraternity, fraternity between individuals 
as opposed to reckless competition in industry, fraternity between 
nations as opposed to war. Now, this new principle is not merely 
consistent with Christianity ; to say this would be almost as absurd as 
to call it inconsistent with Christianity. It is neither more nor less 
than Christianity itself. Christianity is certainly not a socialistic 
system, because it is not, in that sense of the word, a system at all, 
but most assuredly Christianity furnished the ideas which the differ- 
ent socialistic systems are blundering attempts to realize. Not only 
80, but I believe that Christianity as a morality actually did nothing 
else, and that the modern word fraternity coincides exactly with the 
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moral side of Christianity. And when fraternity was first put upog 
the order of the day in 1848, this fact was to some extent recognized, 
Christianity actually played a certain part in that Revolution. But 
then followed a restoration of the old alliance between the Church 
and Government. For twenty years they continued accomplices jn 
reaction, The consequence has been that when Revolution once more 
raises its head, it is no longer able to see the identity of fraternity and 
Christianity, nay, absolutely identifies Christianity with the negation 
of fraternity. How far it is possible to falsify an institution was never 
known to mankind until, in 1871, the Paris workmen assailed with 
irreconcilable fury the Church of Christ in the name of human brother. 
hood. 

Thus the political repugnance of the Revolution to theology is in 
part merely a repugnance to an institution which has falsified the 
theology of which it is the depositary, and in any case is a repug- 
nance not to theology as such, but merely to a particular theology, 
But the Revolution has also, no doubt, a quarrel with theology as a 
doctrine. “Theology,” it says, “even if not exactly opposed to social 
improvement, is a superstition, and as such allied to ignorance and 
conservatism. Granting that its precepts are good, it enforces them 
by legends and fictitious stories which can only influence the unedu- 
cated; and, therefore, in order to preserve its influence, it must needs 
oppose education. Nor are these stories a mere excrescence of the- 
ology, but theology itself. For theology is neither more nor less 
than a doctrine of the supernatural. It proclaims a power behind 
Nature which occasionally interferes with natural laws, It proclaims 
another world quite different from this in which we live, a world into 
which what is called the soul is believed to pass at death. It believes, 
in short, in a number of things which students of Nature know nothing 
about, and which science puts aside either with respect or with con- 
tempt.” Now, these supernatural doctrines are not merely a part of 
theology, still less separable from theology, but theology consists ex- 
clusively of them. Take away the supernatural person, miracles, and 
the spiritual world, you take away theology at the same time, and 
nothing is left but simple Nature and simple science. Thus theology 
comes to be used in the sense of supernaturalism, and in this view also 
excites the hostility of the age. Not merely scientific men themselves, 
for of these I am not now speaking, but liberals in general, all those 
who have any tincture of science, all whose minds have in any degree 
taken the scientific stamp, a vast number already, and, as education 
spreads, likely to become coextensive with civilized mankind, form 
a habit of thought with which they are led to consider theology 
irreconcilable. - 

It is a singular coincidence which has combined in apparent op- 
position to theology the two mightiest forces of the present age. 
Truly it is not against flesh and blood that Religion has to contend, 
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but against principalities and powers, that is, against the Revolution 
and against Science. Hasty minds, poetic imaginations, ready theo- 
rists, will never be content to see a mere coincidence in this, They 
will not admit that theology has been undeservedly charged with all 
the sins of that ancient corporation called the Christian Church, with 
which sins in reality it had nothing whatever to do. It is much more 
eonvenient to imagine the Church as the body of which theology is 
the soul, and to trace all the body’s actions to the natural disposition 
of the informing soul, By this easy process we arrive at the conclu- 
sion that theology is an essentially conservative and stagnant principle, 
with the strongest natural affinity for despotism, privilege, respecta- 
bility, and every kind of antiquated pretension; that, in short, it is a 
way of viewing the universe which inevitably leads to all the vices 
peculiar to old endowed corporations. And that an institution which 
is opposed to the Revolution should be at the same time at war with 
Science will never be thought a mere coincidence. Party spirit will 
be adroit enough to make it out that Science and Revolution are as 
soul and body on the one side, as theology and conservatism are on 
the other; that people who believe in miracles must necessarily side 
with capital against labor, and that large standing armies follow logi- 
cally from a belief in benevolent design. 

As to the mistake which lies in confounding theology with super- 
naturalism it is not necessary here to do more than repeat shortly 
what was said inthe first chapter. First, then, there is no necessary’ 
connection between theology and supernaturalism. It is quite pos- 
sible to believe in a God, and even a personal God, of whom Nature is 
the complete and only manifestation. Supernaturalism is part of the 
reigning theology, but it is not any necessary part of theology, as 
such, Secondly, when it is said that supernaturalism is identical with 
theology, this is not true at all, even of the reigning theology, i. e., of 
modern Christianity. Such a notion has sprung from a confusion of 
ideas. In the controversy between Christianity and Science it has be- 
come usual for shortness to give the name of theology (meaning Chris- 
tianity) to that part of theology which science controverts. This is a 
very usual and, if rightly understood, a very harmless controversial 
practice. The agreements between theology and Science may very 
properly be overlooked by controversy which is only concerned with 
their differences. But it is the mistake constantly made by contro- 
versialists to adopt this abridged notation, as I might call it, outside 
the domain of controversy. For example, Catholicism means two 
quite different things according as the word is used in controversy or 
not. In controversy with Protestantism, Catholicism means worship 
of the Virgin and the saints, transubstantiation, purgatory. But no 
mistake could be more monstrous than to suppose that if all these 
doctrines were removed Catholicism would disappear. On the con- 
trary, by far the larger half would remain—worship of God, worship 
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of Christ, heaven and hell, forgiveness of sins, the law of love. In the — 
same way, in controversy with Science, Christianity (not theology) 
and supernaturalism are convertible terms. That is to say, if super 
naturalism is refuted, Science wins and Christianity loses in the pap 
ticular controversy in which they are engaged. In the controversia] 
sense this is the destruction of Christianity, but only in the controyer. 
sial sense. For when the worship of God outside Nature is taken 
away, the worship of God in Nature remains. Whether this residue 
is important or unimportant will be considered later; at any rate, it 
is there; and we may say at once that it would not be surprising if it 
should turn out more considerable than controversialists believe, when 
we remember how habitual it is for controversialists to exaggerate 
their differences, and generally how prodigiously exaggerated is the 
common estimate of the province of debate and dispute in human 
affairs. 

At any rate, it is evident that the theology of the book of Job, of 
many of the Psalms, e. g., the 104th, of many passages in the Prophets, 
of many discourses of Christ, of many passages in the Epistles, would 
remain unaffected if supernaturalism were entirely abandoned. I will 
say no more at this stage. 

On the whole, then, when we look at the great controversy of the 
age, what do we see? It is said that a furious attack upon theology 
is being made by the two distinct though allied hosts of Science and 
Revolution. But we see something essentially different. We see that 
what is called Science is indeed a most formidable power, against 
whomsoever she may declare war, but that her enemy is not theology, 
but supernaturalism, and that Science herself has all the character of 
a theology, not comforting or elevating like that she opposes, but not 
less capable of inspiring zeal and subduing the mind with conviction, 
and bearing in her hand a budget of practical reforms; and, moreover, 
that the Deity of her devotion is not different, but only a too much 
disregarded aspect of the Deity of Christians. The host of Revolution 
which we see approaching from another side is far less formidable, 
It is infuriated, but neither knows what it would overthrow nor what 
it would build. But we can see that its enemy is not theology at all, 
nor even supernaturalism, except in a secondary degree. It is en 
raged against an ancient corporation, which, having something medi- 
eval in its constitution, like so many other corporations, has been led 
in the latest centuries to make common cause with other medieval 
institutions which were endangered by the modern spirit. This cor 
poration happens to be the depositary of a theology partly super 
naturalistic, but we can see plainly that had it been the depositary of 
modern science itself it would have excited just the same animosity, 
nay, probably very much more, for in fact its creed in some aspects is 
in most remarkable agreement with the revolutionary creed itself. 
The result, then, is this—of atheism, that demoralizing palsy of 
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human nature, which consists in the inability to discern in the uni- 
yerse any law by which human life may be guided, there is in the 
present age less danger than ever, and it is daily made more and more 
impossible by science itself: of revolt against the Christian law of fra- 
ternity, there is also less than ever in this age, and that redemption 
of the poor and that pacification of nations which Christianity first 
suggested are more prominent than ever among the aspirations of 
mankind. On the other hand, the organization of the Church seems 
ill-adapted to the age, and seems to expose it tothe greatest danger; 
and, what is far more serious, the old elevating communion with God, 
which Christianity introduced, appears to be threatened by the new 
scientific theology, which, while presenting to us deeper views than 
ever of his infinite and awful greatness, and more fascinating views 
than ever of his eternal beauty and glory, denies for the present to 
him that human tenderness, justice, and benevolence, which Christ 
taught us to see in him.—Macmillan’s Magazine. 
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THE BIOGRAPHY OF A BIRD. 
By ERNEST INGERSOLL. 


HE bird which is the subject of this sketch is familiar to all who’ 
walk in green pastures and beside still waters; for in such 
haunts do the Bank-Swallows congregate in merry companies, making 
up for their want of companionship with man, which is so character- 
istic of the other hirundines, by a large sociability among themselves. 
Conservator of ancient ways, it is almost the only swallow which has 
not attached itself to humanity as soon as it had opportunity, and 
changed from a savage to a civilized bird. Perhaps it, too, has tried 
it, long ago, and voluntarily returned to the fields ; for our bank-swal- 
low is a cosmopolite, and has watched the rise and fall of all the dynas- 
ties and nationalities that have grouped the centuries into eras, from 
Nineveh to San Francisco. It is at present an inhabitant of all Europe 
and eastward to China; of a large part of Africa, especially in win- 
ter; and throughout North America, the West Indies, Central Amer- 
ica, and the northern Andean countries. On both continents its wan- 
derings extend to the extreme north, where, in Alaska, it is one of the 
commonest summer visitors. So this modest little bird, smallest of his 
kind, is entitled to our respect as a traveler at least ; and, to compare 
the habits and appearance of the representatives in different portions 
of the globe of so widely distributed a species, becomes a most inter- 
esting study. 
Cotyle riparia, the bank-swallow, sand-martin, sand-swallow, river- 
swallow, Phirondelle de rivage, or back-svala, is generally diffused over 
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the Northern Hemisphere though very unequally, avoiding those spots 
unfavorable to them. In this distribution they seem to have beep 
somewhat influenced by man, though owing him no other favors than 
the incidental help of railroad-cuttings and sand-pits which have jp. 
creased the sites suitable for their nests and enabled them to spread 
inland. 
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It is one of the earliest birds to arrive in the spring, appearing it 
Old England during the last week in March, and in New England 
early in May, many passing on to the shores of the Arctic Ocean, 
where Richardson, at the mouth of the Mackenzie, and Dall, on the 
Yukon, found them breeding in immense numbers. In these high lati- 
tudes its summer is necessarily a brief one, and September finds them 
back again picking up their congeners for company on the southward 
journey. 

Where these and other swallows spend the winter was a hotly- , 
debated question among ornithologists at the beginning of the pres- 
ent century ; some affirming that they migrated with the sun, while 
others, believing it impossible that such small and delicate birds could 
endure the great fatigue and temperatures incident to such a migra 
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tion, held that they regularly hibernated, during the cold weather, 
sinking into the mud at the bottom of ponds, like frogs, or curling up 
in deep, warm crannies, like bats, and remaining torpid until revived 
by the warmth of spring. Of this latter opinion was White, of Sel- 
borne, who alludes to it again and again, and Sir Thomas Forster 
wrote a “ Monograph of British Swallows,” apparently with no other 
object than to present the arguments for and against the theory of 
their annual submersion and torpidity. One of the difficulties which 
the submersionists put in the way of the migrationists was the fre- 
quent accidental and isolated appearance of the swallow before its 
usual time—a fact which has occasioned a proverb in almost every lan- 
guage. The French have, “ Une hirondelle ne fait pas le printemps ;” 
the Germans, “ Hine Schwalbe macht keinen Frihling ;” the Dutch, 
“Zen zwaluw maak geen zomer ;” the Italians, “ Una rodine non fa 
primavera ;” the Swedes, “ Hn svala gor ingen sommar ;” which all 
mean, One swallow doth not make a summer, The story is well known 
of.a thin brass plate having been fixed on a swallow with this inscrip- 
tion: “ Prithee, swallow, whither goest thou in winter?” The bird 
returned next spring with the answer subjoined; “To Anthony, of 
Athens. Why dost thou inquire ?” 

Out of this controversy, evidence of their sudden autumnal ad- 
journment to Africa accumulated in England. Wilson, in this coun- 
try, showed that their advance could be traced in the spring from 
New Orleans to Lake Superior and back again, and their regular mi- 
gration soon came to be acknowledged. Then attention was turned 
to the season, manner and limits of their migrations, and it was found 
that, taking advantage of favorable winds, immense flocks of swal- 
lows—and many other birds of passage as well—flying very high, 
passed each fall from the coast of England to the coast of Africa, and 
from Continental Europe across the Mediterranean direct, whence 
they spread southward almost to the Cape of Good Hope. No sooner 
had the spring fairly opened than they were suddenly back again, 
very much exhausted at first with their long-sustained effort, but 
speedily recuperated and “ diligent in business.” Our own migrants, 
as I have mentioned, winter in Central America and the West Indies, 
or still farther south. 

Their flight-is rapid, but unsteady, “ with odd jerks and vacilla- 
tions not unlike the motions of a butterfly,” as White describes it; 
and continues: “ Doubtless the flight of all hirundines is influenced by 
and adapted to the peculiar sort of insects which furnish their food. 
Hence it would be worth inquiry to examine what particular genus 
of insects affords the principal food of each respective species of swal- 
low.” They are constantly on the wing, skimming low over land and 
loch, pausing not even to drink or bathe, but simply dropping into 
some limpid lake as they sweep by to sip a taste of water, or cleanse 
their dirty coats. It seems strange, then, that birds who sustain the 
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unremitting exertion of a flight scarcely less than 100 miles an hour 
in speed, during the whole of a long summer’s day, should not be. 
thought capable of the transition from England to Africa. However, 
at that time it was not well understood what long-continued flight 
small birds actually do make, as, for instance, from our coast to the 
Bahamas, or even across to Ireland, or from Egypt to Heligoland, 1,200 
miles, which is passed over at a single flight by a certain tiny warbler, 
in every migration. 

The bank-swallow is not a musical bird—a faint, squeaking chirrup 
being all its voice can accomplish. Nor is it a handsome bird, simply 
sooty-brown above, white beneath, with a brown breast. To its grace 
of motion, and charming home-life, we attribute that in it which at- 
tracts us so much, 

Although probably the least numerous of all the swallows, they do 
not seem so, because of the great companies which are to be seen 
together wherever they are to’ be found at all; and because, leading 
a more sequestered life, they are not usually brought into direct com- 
parison with house-martins and chimney-swifts. Eminently social in 
their habits, they congregate not only at the time of migration (then, 
indeed, least of all), and in the construction of their homes, but some- 
times alight in great flocks on the reeds by the river-side and on the 
beach, where Sir William Jardine saw them “ partly resting and wash- 
ing, and partly feeding on a small fly, which was very abundant.” 
Yet you will occasionally notice stray individuals associating with 
other swallows. 

The secret of the local distribution of the bank-swallows lies in the 
presence or absence of vertical exposures of soil suitable for them to 
penetrate for the burrows, at the inner end of which the nest is placed, 
Firm sand, with no admixture of pebbles, is preferred, and in such an 
exposure, be it sea-shore, river-bank, sand-pit, or railway-cutting, the 
face will be fairly honey-combed with burrows, so that we can readily 
believe that Mr. Dall counted over 700 holes in one bluff in Alaska, 
These are usually very close together, and the wonder is how the birds 
can distinguish their own doors. If mistakes do occur, I imagine they 
are very polite about it, for I know of no more peaceable bird than 
they. The mode in which this perforation, requiring an amount of 
labor rare among birds, is performed, is well described by Mr. Rennie, 
in his “ Architecture of Birds :” 

‘“‘ The beak is hard and sharp, and admirably adapted for digging; it is small, 
we admit, but its shortness adds to its strength, and the bird works . . . . with 
its bill shut. This fact our readers may verify by observing their operations 
early in the morning through an opera-glass, when they begin in the spring to 
form their excavations. In this way we have seen one of these birds cling with 
its sharp claws to the face of a sand-bank, and peg in its bill as a miner would 
his pickaxe, till it had loosened a considerable portion of the hard sand, and 
tumbled it down among the rubbish below. In these preliminary operations it 
never makes use of its claws for digging ; indeed, it is impossible that it could, for 
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they are indispensable in maintaining its position, at least when it is beginning 
its hole. We have further remarked that some of these martins’ holes are nearly 
as circular as if they had been planned out with a pair of compasses, while others 
are more irregular in form; but this seems to depend more on the sand crum- 
bling away than upon any deficiency in its original workmanship. The bird, in 
fact, always uses itsown body to determine the proportions of the gallery—the 
part from the thigh to the head forming the radius of the circle. It does not 
trace this out as we should do, by fixing a point for the centre around which to 
draw the circumference: on the contrary, it perches on the circumference with 
its claws, and works with its bill from the centre outward; . . . the bird con- 
sequently assumes all positions while at work in the interior, hanging from the 
roof of the gallery with its back downward, as often as standing on the floor. 
We have more than once, indeed, seen a bank martin wheeling slowly round in 
this manner on the face of a sand-bank when it was just breaking ground to 
begin its gallery. 

“This manner of working, however, from the circumference to the centre 
unavoidably leads to irregularities in the direction. . . . Accordingly, all the 
galleries are found to be more or less tortuous to their termination, which is at 
the depth of from two to three feet, where a bed of loose hay and a few of the 
smaller breast-feathers of geese, ducks, or fowls, is spread with little art for the 
reception of the four to six white eggs. It may not be unimportant to remark, 
also, that it always scrapes out with its feet the sand detached by the bill; but 
so carefully is this performed that it never scratches up the unmined sand, or dis- 
tarbs the plane of the floor, which rather slopes upward, and of course the lodg- 
ment of rain is thereby prevented.” 


Sometimes the nest is carried to a far greater depth than two or 
three feet, as in a case observed by Mr. Fowler, in Beverly, Massachu- 
setts, where, in order to get free of a stony soil where pebbles might be 
dislodged and crush the eggs, the tunnel was carried in nine feet, while 
neighboring birds in better soil only went a third as far. In one place 
the burrows will be close to the top of the bluff, in another near the 
bottom, according as fancy dictates, or the birds have reason to fear 
thisor thatenemy. English writers agree that occasionally their bank- 
swallows do not dig holes, but lay in the crannies of old walls, and in 
hollows of trees. This is never done, that I am aware of, in the United 
States; but in California a closely allied species, the rough-winged 
swallow, “sometimes resorts to natural clefts in the banks or adobe 
buildings, and occasionally to knot-holes.” On the great Plains, how- 
ever, our Cotylé burrows in the slight embankments thrown ‘up for 
a railway-bed, in lieu of a better place. 

“How long does it take the bird to dig his cavern under ordinary 
circumstances ?” is a question which it would seem hard to answer, con- 
sidering the cryptic character of his work. Mr, W. H. Dall says four 
days suffice to excavate the nest. Mr. Morris, a close observer of 
British birds, says, per contra, that a fortnight is required, and that 
the bird removes twenty ounces of sand a day. Male and female 
alternate in the labor of digging, and in the duties of incubation. 
When the female is sitting, you may thrust your arm in and grasp 
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her, and, notwithstanding the noise and violence attending the enlarge. 
ment of the aperture of her nest-hole, she will sit resolutely on, and 
allow herself to be taken in the hand with scarcely a struggle or sign 
of resistance—even of life, sometimes, The young are fed with the 
large insects which the parents catch, particularly those sub-aquatig 
sorts which hover near the surface of still water; and White mentions 
instances where young swallows were fed with dragon-flies nearly as long 
as themselves. The young do not leave the nest until they are about 
ready to take full care of themselves, Finally, they are pushed off 
by the parents to make way for the second brood, and,. inexperienced 
in the use of their wings, many fall a prey to crows and small hawks 
that lie in wait ready to pounce upon the first poor little fellow that 
launches upon the untried air, Those that manage to run the gant. 
let of the hawks, collect in small companies by themselves and have g 
good time hunting by day, and roosting at night among the river-reeds, 
until the autumn migration, “At this time Salerne observes,” says 
Latham, “that the young are very fat, and in flavor scarcely inferior 
to the ortolan.” Sometimes the parents forsake their progeny in the 
nest, and seem generally to care less for them than is usual among 
swallows. 

But not the young alone are exposed to enemies. It would seem 
as though the situation of the nest precluded invasion, yet if they are 
near the haunts of the house-sparrow they are sure to be dispossessed 
of their homes by that buccaneer. Snakes, too, can sometimes reach 
their holes; weasels, like that one Mr, Hewitson tells us of, are often 
sharp enough to make their entrée from above: school-boys regard the 
pink-white eggs a fine prize; and, last and worst of all, the bank-swak 
lows are many times utterly worried out of their galleries by fleas and 
young horse-flies, which swarm and increase in their nests until the 
bird finds endurance no longer a virtue, and digs a new latebra, 
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RECENT POLAR EXPLORATIONS. 


TRANSLATED FROM THE FRENCH, BY EMMA M. CONVERSE. 


dpe regions called circumpolar, during the last six or seven years, 
have been the theatre of numerous explorations that have enriched 
our geographical maps with many new outlines. Doubtless, the recent 
discoveries have not succeeded in penetrating the mystery that envelops 
the arctic world, but, by strength of will, and thanks also to the con- 
nivance of chance—sometimes propitious to navigators—important 
points of departure have been obtained from extreme latitudes, It is 
well known that there are four distinct routes for approaching the 
basin of the Arctic Ocean: One, by Behring Strait, is formed by the 
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rent found between the northeastern point of extreme Asia and the 
very jagged promontories of the northwestern coast of North America. 
This was the route chosen by the Frenchman Gustave Lambert for 
that gigantic expedition, the preparations for which were followed 
with great interest by the learned world; but his unexpected death 
caused the abandonment of the enterprise. A second route, by Baffin’s 
Bay, opens between the western shores of Greenland and the vast 
archipelago that commences at Hudson’s Bay. This double entrance 
to the arctic seas has been for a long time the favorite course for 
English and American sailors. Europe, at the present time, seems to 
prefer two routes nearer its own territory, passing, the one, along the 
eastern coast of Greenland, the other between Spitzbergen and Nova 
Zembla. 

These last-mentioned routes were formerly much frequented by 
the Dutch navigators like Barentz, but they have since been aban- 
doned. Dr. Petermann, the director of the Geographische Mitthei- 
lungen, has succeeded in bringing once more into popular favor these 
desirable paths to the Polar Sea, Extensive and long-continued study 
gave to this geographer the conviction that the great warm current 
that issues from the Gulf of Mexico, between Florida and the island 
of Cuba, and takes a northern course, passing along the coast of Eu- 
rope, must have a northern extension more considerable than had 


been heretofore supposed. In the month of July, 1865, Dr. Petermann 


for the first time developed this theory before the German Geograph- 
ical Society in session at Hamburg. Supporting his argument by 
numberless experiments in soundings and measurements of tempera- 
ture, he demonstrated the probable presence of the Gulf Stream in very 
high latitudes, and concluded that, after leaving Spitzbergen, the 
barrier of ice once overcome, a navigable ocean would be found. The 
routes that we have described would then be openings conducting to 
a kind of arctic Mediterranean, to which navigators could sail in a 
direct course, instead of wasting their lives in perilous and useless 
searches in the windings of the great circumpolar labyrinth. These 
bold deductions did not fail to meet with energetic opposition, espe- 
cially in America and England; but five years later, in 1870, Dr. 
Petermann, returning to the charge with the data gained from a still 
more complete research, surmounted all controversy. He established 
the fact that the warm current advances as far as Spitzbergen and 
Nova Zembla, beyond the eightieth degree of latitude, and that, 
aside from some lateral branches, it sends its principal mass toward 
the northeast. At this latitude the temperature of the current de- 
scends to three degrees below zero, Centigrade. Experiments made 
by Dr. Bessels, of Heidelberg, in the course of one of the latest ex- 
plorations, prove that the influence of the warm current is still per- 
ceptible beyond Bear Island. The real extent of the Gulf Stream is, 
however, a problem that has never been satisfactorily solved, 
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The scientific agitation fomented in Germany by the speeches and 
writings of Dr. Petermann did not delay to bear fruit, although the 
theory of the eminent geographer has not received the sanction of 
direct proof, which it still awaits. In 1868 a first expedition, under 
the command of Captain Koldewey, a sailor, educated at the school 
for pilots in Bremen, set sail from the port of Bergen. Although im. 
perfectly fitted out, it had for a special mission to take the bearin 
of the northern prolongation of the east coast of Greenland. In cage 
the explorer could not attain this coast, he must endeavor to refind 
on the east of Spitzbergen the famous land of Gillis, discovered in 
1707 by the Norwegian Gilles, and since then forgotten and lost. The 
Germania (such was the name of the ship chartered for this purpose) 
directed her course toward the eastern coast of Greenland ; but the 
agglomeration of ice preventing her approach, she turned toward the 
west coast of Spitzbergen, and then reascended toward the north a 
little beyond the eighty-first degree. Although the expedition was 
obliged to deviate from the path marked out, it was not without inter- 
est for the progress of hydrography and physical geography. It dis- 
covered that King William’s Island, situated in the strait of Henlopen, 
was really an island, as Scoresby had indicated in 1822; and it cor- 
rected the boundary of Northeast Land, one of the largest islands of 
Spitzbergen. Besides, the year 1868 did not appear to be favorable 
for an attempt at landing on the east coast of Greenland, for the 
Swedish steamer Sophia, which made the same attempt under the 
command of Captain Baron de Otter, could not pass the icebergs, and 
was obliged to return in October, a month after the Germania. 

The impulse once given was not allowed to diminish its force, 
Thanks to the zeal of Dr. Petermann, seconded by an indefatigable 
ship-owner ot Bremerhaven, Mr. Rosenthal, the next year, 1869, num- 
bered a dozen expeditions, almost all sent forth by the routes recently 
reopened. In February, the screw-steamer Bienenkorb left the Weser 
for the purpose of attempting a landing on the east coast of Greenland, 
The ice once more prevented the success of the enterprise. In May, 
another steamer, the Albert, commanded by Captain Haasgen and Dr. 
Bessels, set out to make the tour of Spitzbergen, to explore the sea 
between this land and Nova Zembla, and to discover, if possible, the 
land of Gillis. None of these three objects were accomplished, but 
the expedition determined more exactly the situation of the islands 
southeast of Spitzbergen, and confirmed the assertions of Dr. Petermann 
upon the distant extension of the Gulf Stream. The same year the 
English Captain Palliser, having for an object to sail around the shores 
of Nova Zembla, penetrated into the Sea of Kara, situated between 
that island and the Samoiede peninsula, and sailed along the Siberian 
coast, within a few leagues of White Island, without being at all im- 
peded by the ice. Behind him, the Norwegian Johannesen traversed 
the same route twice without encountering any difficulty. By this 
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means the commonly-received belief was corrected, which represented 
as narrow and of little depth this basin, into which, by two neighbor- 
ing estuaries, are poured the congealed masses of the Obi and Yenisei, 
as if it were the great ice-house ef the north-pole. 

The most important event of the year 1869, in the order of facts, 
was the second German expedition, which departed in June from 
Bremerhaven. This expedition, fitted out at great expense through 
the zeal of numerous committees, was composed of two ships, the 
screw-steamer Germania, seasoned already by a preceding exploration, 
and the sailing escort Hansa, Captain Koldewey, the commander- 
in-chief, was assisted by the Austrian Lieutenant Julius Payer, and 
several scientists, The instruction given to the voyagers, by the Cen- 
tral Committee of Bremen, marked out for them the eastern coast of 
Greenland as the principal base of operations, and the object to be 
accomplished was to study it scientifically, and to examine it in all its 
details. These labors completed, Mr. Koldewey and his companions 
would, if circumstances were favorable, direct their course as far as 
possible toward the pole; but, in any event, the extreme date of re- 
turn was fixed upon the first of November of the following year. The 
two ships kept company, through good and evil fortune, as far as the 
seventy-fourth degree of ‘latitude ; there, a fatal error, a signal of the 
Germania incorrectly interpreted on board the sailing-vessel, sepa- 
rated the two ships forever. The Hansa, not having at command the - 
resources of steam, was soon invested by the ice, about forty miles 
from the coast, and, after having, in this position, drifted considerably 
to the south, broke to pieces under the pressure of the ice-blocks that 
surrounded her. The crew sought safety upon an immense piece of 
floating ice, where they built of coal a winter hut that was destroyed 
in its turn. This new species of raft, which was at first seven miles 
in circumference, broke up or gradually melted during a perilous and 
capricious drift of six months, a part of the time in the darkness of a 
polar night, until at last the hour came when the unfortunate sailors 
measured only with anxiety the surface of their fragile domain. Hap- 
pily, the current had carried them insensibly to more hospitable lati- 
tudes, and, as they had saved their boats, they seized the first occasion 
to set them afloat. Finally, by force of sail, towing, and transship- 
ment, they reached Friedrichsthal, a missionary station situated at 
the southern point of Greenland, then Lichtenau, and Julianshaab, 
where they found a steamer that landed them at Copenhagen on the 
first of September. 

The Germania, more favored, had meantime the glory of accom- 
plishing to the letter the very precise instructions of the committee of 
Bremen. The history of the voyage, filling four large volumes, de- 
serves the closest attention, and will remain, until new discoveries are 
made, the indispensable manual of the navigator in the eastern part 
of Greenland. The difficulty of gaining access to these coasts, situ- 
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ated beyond the influence of the Gulf Stream, proceeds from the enor. 
mous quantity of ice carried by the polar current in this direction, 
The principal chance of success depends upon the direction of the 
prevailing winds. East and southeast winds render the icebergs more 
resistant and more compact; west and northwest winds, on the con- 
trary, by driving back the blocks of ice in an opposite direction, cause 
a division and a crumbling that disentangle the labyrinths near the 
shore, and open numerous passes, 

The Germania had this experience. During the month of July she 
struggled in vain against insuperable agglomerations of icebergs and 
ice-fields welded to each other. It was not till the commencement of 
August, when the predominance of breezes from the Atlantic had pro- 
duced a loosening of the ice driven back between Iceland and Spitz- 
bergen, that the ship opened a passage, and effected a landing in a 
small bay of Sabine Island, in the Pendulum Archipelago, below that 
part of the country called King William’s Land. 

It is well known that Greenland, visited several times from the 
tenth to the fifteenth century, then completely abandoned and lost, 
was rediscovered at the end of the sixteenth century by some Scandi- 
navian sailors, The eastern shore, particularly, is only known since 
the voyages accomplished from 1822 to 1831, by Scoresby, Clavering, 
Sabine, and Graah; we do not speak of the unfortunate attempt made 
at the same epoch by the Frenchman, Jules de Blossville, who disap- 
peared with his ship, and was never heard of afterward. 

This eastern coast, relatively level from Cape Farewell, the ex- 
treme southern point, as far as Scoresby’s Sound, suddenly changes its 
character as soon as the seventieth degree is passed. It offers at this 
latitude an infinity of bold promontories, deep and sinuous fiords, fan- 
tastically collected, with backgrounds bristling with gigantic glaciers, 
in comparison with which the most famous ones of Switzerland sin- 
gularly lose their majesty. All this jagged, solid mass, has for an ad- 
vanee-guard a projection of islands generally very mountainous; the 
whole figure recalls a little the aspect of the coasts of ancient Asia 
Minor. The Germania penetrated into the centre of this labyrinth. 
As soon as she was anchored in her harbor, it was evident that she 
must remain a prisoner. The masses of iceberg, though temporarily 
affected by the summer heat, manifested no symptom of breaking up, 
and the channels, opened between the islands and the continent, began 
to close during the middle of August. According to the account of 
explorers, the formation of ice takes place in this manner. Small, iso- 
lated denticulations are accidentally formed near each other, without 
presenting at first any appearance of cohesion. Afterward a thick 
paste is produced, which is finally amalgamated into a crust, and this 
crust is so flexible that it reproduces without breaking the swelling 
of the surge. By the middle of September this ice could sustain the 
weight of the sleds. Mr. Koldewey and his companions improved the 
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opportunity, by the assistance of these vehicles, to visit several points 
of their archipelago ; unfortunately, the autumn excursions in these 
lands continue only about five or six weeks. In the first days of No- 
vember, the crew of the Germania saw the sun disappear for three 
long months beneath the horizon, Then commenced that terrible 
captivity in the midst of the polar night, and among frightful storms 
of snow. ' 

The winter of 1869-°70 was made remarkable by a series of tem- 
pests from the north, one of which continued for more than a hundred 
consecutive hours with a velocity of about sixty miles‘an hour. The 
thermometer at the same time did not fall beyond 32° (Centigrade) 
below zero. Besides, even in the most severe temperature, if the 
chinks in the cabins are carefully stopped up, if the access to the ship 
is well defended by artificial casings of ice and snow, there will be 
little suffering from cold. The physical and moral discomfort arises 
principally from the impossibility, during more than ninety days, of 
observing the surrounding phenomena, and from the long-continued 
immobility in the midst of sinister darkness, illuminated alone by 
those strange celestial fairy scenes called aurora borealis, Outside, 
the congealed masses of every age and production, being pushed 
against each other with inimitable noises and grindings that sailors 
call “ the voices of the ice,” are welded in huge rafts, or form pyram- 
idical entablatures sculptured with gigantic stalactites. The ship, 
however, well sheltered in a harbor open on the southern side, and 
protected on the north by a high rampart of mountains, can brave 
this frightful shock of the elements ; but every thing depends, in case 
of emergency, on the fortunate choice of a station, The essential 
point is that the blockade, that assures the safety of navigators, should 
remain unbroken, and that no ricochet movement should reach the 
ship; the least rupture of the plain of surrounding ice, the least bar 
would be fatal ; the most fearful peril is the neighborhood of running 
water. 

The polar night, in the latitude where the Germania wintered, 
ended at the commencement of February ; a month after, the sun re- 
mained long enough above the horizon to allow great sledge excur- 
sions. Then the truly scientific labor of the explorers commenced, 
This task represents a series of Herculean labors that baffles the imagi- 
nation. The country not offering the least resource, the travelers 
were obliged to carry every thing with them; the heavy vehicle also 
played the réle of that “ship of the desert,” whose loss involves 
that of the whole caravan, Clothed with heavy furs, the face entirely 
masked, the tourists harnessed themselves to the sled; supported in 
some fashion in their hard effort in towage, they struggled against 
the cutting north wind. The eye, beset by the monotonous reflection 
of the white immensity, knew neither where to rest nor how to judge 
of distances; it was every moment the sport of mirages that vanished 
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to spring up again in another part of the horizon with the most decep. 
tive effects of refraction. The activity and wakefulness of the nights 
increased the suffering of these marches where a geographical enigma 
was mingled, as it were, with every step, and where it was often the 
work of a whole day to accomplish a simple advance of a quarter of a 
league ; but of what is not the constancy of man capable when science 
is the object of pursuit! The pioneers of the Germania advanced thus 
beyond the seventy-seventh degree of latitude by 18° 50’ west longi- 
tude from Greenwich. This year, at least, there was no trace of an 
open sea toward the pole, on the Greenland coast. Everywhere, on 
the north and east, the sea appeared to be solidly bridged by the ice, 
If provisions had not failed, the traveling colony would have been 
able to push on the sled indefinitely over these boundless plains. The 
iceberg, properly so called, without remarkable protuberances, ex- 
tended for about two leagues from the shore, which, starting from 
this extreme point, seemed to take a northwest direction, where the 
perspective was obstructed by high mountains crowned with glaciers, 

During the two following months, the voyagers explored, either in 
sleds or boats, the deep bays and fiords of the estuaries west and south 
of the Pendulum Islands. In the month of May, even in this high lati- 
tude, signs precursory of the fine season were manifest, and the first 
fruits of the meagre Greenland vegetation were seen in all directions, 
Under the bridges of snow and the coverings of the glaciers, the mur- 
mur of running water was heard; long flights of eider-ducks arrived 
from the south; the polar ortolan warbled its sweet note; the lem- 
mings, a kind of northern rabbit, were seen among the fragments of 


the rocks; the white hares enjoyed the young sprouts of moss and. 


saxifrage; while the reindeer, with its slender body, enlivened the 
depths of the torrents, and, at a distance, the curious head of the seal 
emerged through the sheets of ice, brightened and mellowed by the sun. 

At last, on the 22d of July, 1870, the Germania floated once more 
in the open sea, and, after having remained 300 days in winter quar- 
ters, quitted the little harbor that had hospitably received her, in 
order to attempt, by the aid of steam, further progress toward the 
north ; but, in latitude 75° 26’, a little less than the height she had 
attained the preceding summer, the channel suddenly failed. The 
summer influences had not disintegrated the enormous masses bound 
to the iceberg, and apparently this soldering would yield only to the 
autumnal tempests. But, these tempests coming at the end of August, 
the Germania, which, according to the instructions of the committee 
of Bremen, could make but one winter in these regions, resolved to 
return to Europe, and she was alongside the wharf in the Weser on 
the 11th of September. 

The scientific results of the exploration were, on the whole, con- 
siderable. Ifthe principal problem of polar navigation had not been 
solved, much more precise and extended notions concerning the physi- 
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cal and hydrographic nature of the most important northern country 
were attained. Mr. Koldewey, when he asserts that no continuous 
channel exists on the east of Greenland, draws perhaps too rigorous a 
conclusion from a simple experience of two years. But it appears 
doubtful whether, under any conditions, this coast can offer a favor- 
able base for reaching the central basin of the north-pole, for, on one 
hand, the state of the channel near the shore is subordinated to all 
kinds of topical conditions difficult to foresee, and, on the other, the 
cold current, even at the season of the greatest loosening of the ice, 
causes immense quantities of huge blocks. to drift in that direction. 
The country itself presents also to the scientist and geographer a very 
curious field for observation. The officers of the Germania found, from 
investigations skillfully conducted, that this part of Greenland is actu- 
ally inhabited, and that it seems also habitable. They discovered the 
perfectly preserved remains of Esquimaux huts, veritable houses that 
the history describes very minutely, containing different instruments 
and utensils, whose primitive fashion recalls the work of the Stone 
age; but, for some reason, the polar man seems to have deserted, 
without a desire to return, these quarters, where the conditions of life, 
during the progress of ages, have been sensibly modified. The polar 
bear, improperly called the white bear, reigns as master among the 
glaciers of the coast, as the walrus, no less dreaded, reigns on the ice- 
bergs of the sea. 

The most intelligent and the most active member of the important 
mission whose fortune we have followed, was undoubtedly Lieutenant 
Julius Payer. This officer, devoted heart and soul to the theories of 
Dr. Petermann, set out the next year (1871) with his countryman, 
Lieutenant Carl Weyprecht, to search for the land of Gillis. The two 
explorers did not succeed in finding it; but they penetrated 150 miles 
farther north than their predecessors had done in this region. Beyond 
the seventy-eighth degree, between 42° and 60° west ‘longitude, there 
was still an open sea, and the temperature of the surface of the sea 
varied between three and four degrees (Centigrade) above zero, The 
want of provisions obliged the crew to turn back, and this was a great 
misfortune, for the year seemed exceptionably favorable. The Nor- 
wegian captain, Mack, who traversed at this time the eastern part of 
the same ocean, ih search of the place where Barentz had wintered in 
1579, met everywhere, at a distance that no one had before attained, 
navigable water with a strong current. The station of Barentz was, 
however, found a short time after on the northeast point of Nova 
Zembla by another Norwegian, Carlsen; it still preserved visible 
tokens of the abode of the Dutch navigator. 

Another expedition, resembling the abortive voyage of the Hansa, 
in its dramatic catastrophe, if not in its results, was undertaken in 
this same year (1871) by the American captain, Hall, who adopted 
the route by Baffin’s Bay, instead of the European entrance to the 
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Arctic Ocean, Captain Hall, in company with Dr. Bessels, starting 
from Newfoundland on the 29th of June, on the ship Polaris, shaped 
his course toward Smith’s Strait, discovered by Kane seventeen years 
before, and at the end of August landed on Grinnell Land, in g0° 
north latitude. He ascended afterward to Kennedy’s Channel, and 
penetrated into a narrow sound for about 100 leagues, where no 
mariner had ever ventured before. This passage was called Robe. 
son, in honor of the Secretary of the Navy of the United States, 
Captain Hall advanced by this new route, that probably ended in the 
famous central arctic basin, as far as latitude 82° 16’, touching the ex- 
treme point on the 3d of September. There he perceived on the north 
a vast extent of open water that he called Lincoln Sea, and farther 
vn another ocean, or a bay, on the west of which the outlines of a 
coast were delineated ; this country was named Grant Land. Every. 
where a fauna appeared similar to that of Greenland ; herds of musk- 
oxen, white hares, and other polar animals, were seen, and they even 
thought that traces of human beings were perceptible. The crew 
was eager to make an opening through the iceberg; but the sailing- 
master of the expedition, Captain Buddington, would not permit the 
attempt, and the Polaris returned to winter in Robeson’s Channel, in 
latitude a little above 81°. The death of Captain Hall, occurring in 
the month of November, put an end to every new endeavor to make 
any further advance on the northern coast; the winter was passed in 
inaction, and when the warm breath of the following summer had put 
the waters in motion, and delivered the Polaris from the fetters that 
bound her, the travelers hastened to descend to the south. The return 
was not entirely unimpeded. The ship underwent a terrible pressure; 
a part of the men, separated by chance from their companions, took 
refuge on an ice-floe, where they remained miserably stranded for 240 
days. This ice-field, like the one that bore the waifs of the Hansa, 
was constantly drifting toward the south, and visibly shrinking, until, 
on the 30th of April, the shipwrecked sailors were seen by a passing 
steamer. As to the rest of the crew of the Polaris, obliged to aban- 
don the leaky ship, they wintered on Littleton Island, whence they 
set out once.more, on the following summer, in two boats procured from 
a Scotch whaler. 

All these eventful voyages, so curious and exciting, are surpassed by 
the recent exploit of the steamer Tegethoff, whose almost fabulous ex- 
perience was only known in Europe during the month of last September, 
Lieutenants Payer and Weyprecht, immediately after their return from 
the expedition of 1871, were detailed to prepare a new one. Nothing 
was neglected to give a character of unusual grandeur to this exclu- 
sively Austro-Hungarian enterprise. Two eminent friends of science, 
the Counts Wilczek and Zichy, lent to it their material and moral aid; 
the Royal Geographical Society, in February, 1872, advised the forma- 
tion of a special committee, including among’ its members the most 
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illustrious names of the Austrian aristocracy, and a considerable sum 
of money was soon collected. The equipment of the mariners was 
the object of careful solicitude; they were so provided for that, with- 
out dreading cold and snow, they might go away hundreds of miles 
from the ship and be absent for months. The principal aim of the 
expedition was to study the unknown regions of the Polar Sea north 
of Siberia, and to see if it were possible to reach Behring Strait by 
this route; it was only as a secondary object, a kind of last resort, 
that the expedition could direct its course toward extreme latitudes; 
it was only permitted to venture in the direction of the pole if, in 
the course of two winters and three summers, it did not succeed in 


‘doubling the extreme promontory of Asia. The point of official de- 


parture of the scientific excursion was the northern coast of Nova 
Zembla. 

The Tegethoff, having on board twenty-four persons, set sail from 
Tromsoé, Norway, on the 14th of July. Some days after a yacht 
sailed from the same port with Count Wilczek on board, whose pur- 
pose was to establish on an eastern point of the Arctic Ocean a depot 
of coal and provisions for the Tegethoff. On the 21st of August, off 
Cape Napan, between Nova Zembla and the mouth of the Petchora, 
the yacht lost sight of the steamer. More than two years passed 
before any news was received of the missing ship. Great was the 
anxiety in Austria and in the whole civilized world; heaven and earth 
were moved to aid the navigators who had so strangely disappeared. 
Count Wilezek had a quantity of small India-rubber balloons made, 
which, supplied with dispatches, were distributed to the whalers sail- 
ing for the northern seas, with directions to let them loose in the diffzr- 
ent stations of these territories. The Geographical Society of London 
gave an express mission to a ship bound for Spitzbergen, to inquire 
everywhere for the Tegethoff. The Russian Minister of the Navy, 
Mr. Siderof, instigated a public reunion for the purpose of sending a 
salvage expedition upon the traces of the unfortunate steamer. 

Suddenly, on the 3d of last September, just at the epoch predicted 
by Dr. Petermann, who had constantly maintained that news of the 
explorers must not be expected before the autumn of 1874, a report 
was spread abroad from Vienna that the lost sailors had just landed 
in Europe. Sonre days after they made their entrance into the Aus- 
trian capital, welcomed by enthusiastic cheers whose echoes are still 
heard. The expedition, as often happens in these unconquerable polar 
seas, was not able to follow the terms of the official instructions, The 
Tegethoff, from the 2ist of August, 1872, the same day when Count 
Wilczek saw her for the last time, found herse]f irretrievably invested 
by ice. In endeavoring to get free from this fatal imprisonment, the 
crew and the ship remained the passive sport of chance; on the 13th 
of October, the vessel received a thrust that lifted it up, and inflicted 
upon it heavy bruises, Let any one judge how agitated and terrible 
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this winter harbor was, at the mercy of the elements! The ice wag 
in constant movement until the spring of the following year. At the 
end of March, 1873, the pressure came to an end, but the Tegethoff 
was incrusted in the midst of a plain of ice several leagues in circuit, 
For five months, from April to September, the crew worked in vain to 
restore the ship to its normal condition; the ice-plain in which it was 
incorporated was pushed by the winds in every direction, and at last 
ascended to 79° 54’ north latitude. The réle of science then unexpect- 
edly commenced; a consoling light for the mind and will of the ex. 
plorers burst forth even from the bosom of blind fatality. On the 
3ist of August, 1873, after more than a year of terror and endurance, 


the ice-bound captives saw a mass of elevated coast, sparkling with 


glaciers, emerging from the fog, at a distance of about fourteen miles, 
They immediately gave to this apparition the name of Emperor Fran- 
cis Joseph’s Land. But it was not till the end of October that they 
were able to land on shores so miraculously discovered ; even then, on 
account of the advanced season, they found it impossible to take pos- 
session; for they were soon to enter for the second time into the sin- 
ister polar night that continues three and four months. They took 
advantage of the last days that were illuminated with an expiring 
twilight to make little preliminary excursions some leagues from the 
ship, and this was all they could accomplish. They were then obliged 
to wait patiently for the next dawn of day, that is, until the spring 
of 1874, 

This winter was more tempestuous than the preceding, and the per- 
sistent north winds brought interminable snow-storms; the thermom- 
eter fell to 48° (Centigrade) below zero. At last, on the 24th of Febru- 
ary, the sun having reappeared above the horizon, they hastened to 
improve the spring weather. Lieutenant Payer prepared three expe- 
ditions with sledges drawn by dogs to reconnoitre the nature and con- 
figuration of the neighboring land. In the first excursion, from the 
10th to the 16th of March, he visited the nearest island, where he found 
@ most picturesque fiord with an enormous glacier in the background; 
there were summits 2,500 feet high. The second journey was much 
more important; discoveries succeeded each other as if by enchant- 
ment. Mr. Payer penetrated into a sound or strait—Austria Sound— 
extending from south to north, and completely covered with small 
islands. This strait was prolonged as far as the latitude of 82° be- 
tween two continuous masses of land, The eastern side was called 
Wilczek Land, the other Zichy Land. In going out of this pass, the 
explorer encountered a vast basin, from which emerged another land, 
named Prince Rudolph’s.Land. The extreme point attained by Payer 
and his companions was called Cape Fligely; it is situated nearly at 
the same distance from the pole as that reached by another route, in 
1871, by the captain of the Polaris. There it was necessary to stop, 
on account of the crevasses and ruptures produced at this season in the 
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ice of the fiords. A strait, terminated by another land, lay open be- 
fore the eyes of the travelers, whose prolongation, inflected to the east, 
could be followed even beyond the latitude of 83°. They named it 
Petermann’s Land. What is, then, this new world that remains pro- 
visionally the ultima Thule of navigators? It is not, certainly, accord- 
ing to the report of Mr. Payer, a mass of insignificant islands; it is 
an entire regional system with a development comparable to the archi- 
pelago of Spitzbergen. Could it be the Land of Gillis, so much sought 
for in these later times ? 

The explorers, on returning from this long excursion, having had 
the good fortune to find their ship immovable in the same place, set 
out very soon for a third tour in a western direction. When fourteen 
miles from the Tegethoff, they made the ascent of a high mountain, 
from the top of which they could trace the general configuration of 
the country; the most elevated summit was 5,000 feet high. Finally, 
the moment came for thinking of a return home. On the 20th of 
May, 1874, they put themselves en route, but they were obliged to 
abandon the ship. All the members of the expedition were safe and 
sound, the mechanician alone having died. During ninety days, by 
the aid of sledges and boats, sometimes on the ice, sometimes on the 
open sea, the glorious Austrian pioneers wandered in these unknown 
regions, following always the direction of the compass to the south, 
In the beginning, the winds thwarted their progress to such a degree . 


- that after two whole months they were only eight marine miles distant 


from the ship. Their provisions also were nearly exhausted, when, on 
the 18th of August, they reached Nova Zembla, Six days after they 
embarked on the Russian steamer Nicholas, which carried them to 
Warsoe. 

If the vicissitudes endured by this memorable expedition, the of- 
ficial report of which has not yet reached us, give the measure of the 
difficulties experienced in following in these regions a preconcerted 
plan, they show also that with coolness and constancy the resistance 
of polar chaos may be overcome. <A day will come, doubtless, when 
the conditions of arctic life will be in some measure familiar to us, and 
the navigator will face less timidly its sombre horrors, Already he 
has succeeded in discovering his way through good and bad fortune 
into the variable windings of the great labyrinth; he has sounded the 
depths, studied the currents and counter-currents; he knows at what 
season such a channel is obstructed or free, and what routes the ice- 
fields driven to the south follow in their regular migrations. The 
principal features of this exceptional geography are, then, partially 
established ; the essential point is, that the succession of polar voyages 
shall be no more interrupted. Too long have arctic explorations been 
made in a desultory and capricious fashion; audacity and courage 
have been lavishly used, but consecutive action has been wanting. 
Experiments, in order to acquire their full scientific value, must be 
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continuous, and it is therefore necessary that all nations should in turn 
relieve each other, according to their resources, in this attentive sen-, 
tinelship of the-outposts of the arctic world. 


SAVAGISM AND CIVILIZATION.’ 
By HUBERT H. B NOROFT. 


HE obvious necessity of assoviation as a primary condition of de 
velopment leaves little to be said on that subject. To the mani- 
festation of this soul of progress a body social is requisite, as, without 
an individual body, there can be no manifestation of an individual soul, 
This body social, like the body individual, is composed of numberless 
organs, each having its special functions to perform, each acting on 
the others, and all under the general government of the progressional 
, idea. Civilization is not an individual attribute, and, though the 
atom, man, may be charged with stored energy, yet progress consti- 
tutes no part of individual nature; it is something that lies between 
men and not within them; it belongs to society and not to the indi- 
vidual; man, the molecule of society, isolate, is inert and forceless, 
The isolated man, as I have said, never can become cultivated, never 
can form a language, does not possess in its fullness the faculty of 
abstraction, nor can his mind enter the realm of higher thought. ll 
those characteristics which distinguish mankind from animal-kind 
become almost inoperative. Without association, there is no speech, 
for speech is but the conductor of thought between two or more indi- 
viduals ; without words abstract thought cannot flow, for words, or 
some other form of expression, are the channels of thought, and with 
the absence of words the fountain of thought is, in a measure, sealed. 
At the very threshold of progress social crystallization sets in; 
something there is in every man that draws him to other men. In the 
relationship of the sexes, this principle of human attraction reaches its 
height, where the husband and wife, as it were, coalesce, like the union 
of one drop of water with another, forming one globule. As uncon- 
sciously and as positively are men constrained to band together into 
societies as are particles forced to unite and form crystals. And herein 
is a law as palpable and as fixed as any law in Nature; a law which, 
if unfulfilled, would result in the extermination of the race. But the 
law of human attraction is not perfect, does not fulfill its purpose apart 
from the law of human repulsion, for, as we have seen, until war, and 
despotism, and superstition, and other dire evils come, there is no 
progress. Solitude is insupportable—even beasts will not live alone; 
and men are more dependent on each other than beasts, Solitude 


1 From vol. ii., “ Native Races of the Pacific States. 
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carries with it a sense of inferiority and insufficiency ; the faculties 
are stinted, lacking completeness, whereas volume is added to every 
individual faculty by union. 

But association, simply, is not enough; nothing materially great 
can be accomplished without union and codperation. It is only when 
aggregations of families intermingle with other aggregations, each 
contributing its quota of original knowledge to the other; when the 
individual gives up some portion of his individual will and property 
for the better protection of other rights and property; when he in- 
trusts society with the vindication of his rights; when he depends 
upon the banded arm of the nation, and not alone upon his own arm 
for redress of grievances, that progress is truly made. And with 
union and codperation comes the division of labor by which means 
each, in some special department, is enabled to excel. By fixing the 
mind wholly upon one thing, by constant repetition and practice, the 
father hands down his art to the son, who likewise improves it for his 
descendants. It is only by doing a new thing, or by doing an old 
thing better than it has ever been done before, that progress is made. 
Under the régime of universal mediocrity the nation does not advance; 
it is to the great men, great in things great or small, that progress is 
due; it is to the few who think, to the few who dare to face the infi- 
nite universe of things, and step, if need be, outside an old-time boun- 
dary, that the world owes most. 

Originally implanted is the germ of intelligence, at the first but 
little more than brute instinct. This germ mm unfolding undergoes a 
double process: it throws off its own intuitions, and receives in return 
those of another. By an interchange of ideas, the experiences of one 
are made known for the benefit of another, the inventions of one are 
added to the inventions of another; without intercommunication of 
ideas the intellect must lie dormant. Thus it is with individuals, and 
with societies it is the same. Acquisitions are eminently reciprocal. 
In society, wealth, art, literature, polity, and religion, act and react 
on each other; in science, a fusion of antagonistic hypotheses is sure 
to result in important developments. Before much progress can be - 
made, there must be established a commerce between nations for the 
interchange of aggregated human experiences, so that the arts and 
industries acquired by each may become the property of all the rest, 
and thus knowledge become scattered by exchange, in place of each 
having to work out every problem for himself. Thus viewed, civiliza- 
tion is a partnership entered into for mutual improvement; a joint- 
stock operation, in which the product of every brain contributes to a 
general fund for the benefit of all. Noone can add to his own store 
of knowledge without adding to the general store; every invention 
and discovery, however insignificant, is a contribution to civilization. 

In savagism, union and codperation are imperfectly displayed. 
The warriors of one tribe unite against the warriors of another; a 
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band will codperate in pursuing a herd of buffalo; even one nation 
will sometimes unite with another nation against a third, but such 
combinations are temporary, and no sooner is the particular object 
accomplished than the confederation disbands, and every man is again 
his own master. The moment two or more persons unite for the ac 
complishment of some purpose which shall tend permanently to mej. 
orate the condition of themselves and others, that moment progress 
begins. The wild beasts of the forest, acting in unison, were phygi- 
cally able to rise up and extirpate primitive man; but, could beasts in 
reality confederate and do this, such confederation of wild beasts could 
become civilized. 

But why does primitive man desire to abandon his original state 
and set out upon an arduous, never-ending journey? Why does he 
wish to change his mild, paternal government, to relinquish his title 
to lands as broad as his arm can defend, with all therein contained, 
the common property of his people? Why does he wish to give up 
his wild freedom, his native independence, and place upon his limbs 
the fetters of a social and political despotism? He does not. The 
savage hates civilization as he hates his deadliest foe; its choicest 
benefits he hates more than the direst ills of his own unfettered life, 
He is driven to it—driven to it by extraneous influences, without his 
knowledge and against his will; he is driven to it by this Soul of 
Progress. It is here that this progressional phenomenon again ap. 
pears outside of man and in direct opposition to the will of man; it is 
here that the principle of evil again comes in and stirs men up to the 
accomplishment of a higher destiny. By it Adam, the first of re- 
corded savages, was driven from Eden, where otherwise he would 
have remained forever, and remained uncivilized. By it our ances- 
tors were impelled to abandon their simple state, and organize more 
heterogeneous complex forms of social life. And it is a problem for 
each nation to work out for itself. Millions of money are vainly spent 
by benevolent people for proselyting purposes, when, if the first prin- 
ciples of civilization were understood, a far different course would be 
pursued, 

Every civilization has its peculiarities, its idiosyncrasies. Two 
individuals attempting the same thing differ in the performance; so 
civilization evolving under incidental and extraneous causes takes an 
individuality in every instance. This is why civilizations will not 
coalesce; this is why the Spaniards could make the Aztecs accept 
their civilization only at the point of the sword. Development en- 


gendered by one set of phenomena will not suit the developments of — 


other circumstances. The government, religion, and customs of one 
people will not fit another people any more than the coat of one person 
will suit the form of another. Thought runs in different channels; the 
happiness of one is not the happiness of another; development springs 
from inherent necessity, and one species cannot be engrafted on another. 
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Let us now examine the phenomena of government and religion in 
their application to the evolution of societies, and we shall better un- 
derstand how the wheels of progress are first set in motion—and by 
religion I do not mean creed or credulity, but that natural eultus in- 
herent in humanity, which is a very different thing. Government is 
early felt to be a need of society ; the enforcement of laws which shall 
bring order out of social chaos ; laws which shall restrain the vicious, 
protect the innocent, and punish the guilty; which shall act as a 
shield to inherent budding morality. But, before government, there 
must arise some influence which will band men together. An early 
evil to which civilization is indebted is war; the propensity of man 
—unhappily not yet entirely overcome—for killing his fellow-man. 
The human race has not yet attained that state of homogeneous 
felicity which we sometimes imagine; upon the surface, we yet bear 
many of the relics of barbarism ; under cover of manners, we hide still 
: more. War isa barbarism which civilization only intensifies, as indeed 
P civilization intensifies every barbarism which it does not eradicate 
orcover up. The right of every individual to act as his own avenger; 
trial by combat ; justice dependent upon the passion or caprice of the 
judge or ruler, and not upon fixed law; hereditary feuds and migra- 
tory skirmishes ; these and the like are that which moved our savage 
ancestors to like conduct, falls to, and, after a respectable civilized 
butchery of fifty or a hundred thousand men, ceases fighting, and 
returns, perhaps, to right and reason as a basis for the settlement of 
the difficulty. War, like other evils which have proved instrunents 
of good, should by this time have had its day, should have served its a: 
purpose. Standing armies, whose formation was one of the first and : 
most important steps in association and partition of labor, are but the 
! manifestation of a lingering necessity for the use of brute force in place 
, of moral force in the settlement of national disputes. Surely, rational 
beings who retain the most irrational practices concerning the sim- 
plest principles of social life cannot boast of a very high order of what 
we are pleased to call civilization. Morality, commerce, literature, 
and industry, all that tends toward elevation of intellect, is directly 
opposed to the warlike spirit. As intellectual activity increases, the 
taste for war decreases, for an appeal to war in the settlement of diffi- 
culties is an appeal from the intellectual to the physical, from reason 
to brute force. . 
Despotism is an evil, but despotism is as essential to progress as 
any good. In some form despotism is an inseparable adjunct of war. 
An individual or an idea may be the despot; but, without cohesion, 
without a strong central power, real or imaginary, there can be no 
unity, and without unity no protracted warfare. In the first stages 
of government, despotism is as essential as in the last it is noxious. 
It holds society together when nothing else would hold it, and at a 
time when its very existence depends upon its being so held. And 
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not until a moral inherent strength arises sufficient to burst the 
fetters of despotism, is a people fit for a better or. milder form of 
government; for not until this inherent power is manifest is there 
sufficient cohesive force in society to hold it together without being 
hooped by some such band as despotism. Besides thus cementing 
society, war generates many virtues, such as courage, discipline, 
obedience, chivalrous bearing, noble thought ; and the virtues of war, 
as well as its vices, help to mould national character. 

Slavery to the present day has its defenders, and from the first it 
has been a preventive of a worse evil—slaughter. Savages make 
slaves of their prisoners of war, and if they do not preserve them for 
slaves they kill them. The origin of the word, servus, from servare, 
to preserve, denotes humane thought rather than cruelty. Discipline 
is always necessary to development, and slavery is another form of 
savage discipline. Then, by systems of slavery, great works were 
accomplished, which, in the absence of arts and inventions, would not 
have been possible without slavery. And again, in early societies 
where leisure is so necessary to mental cultivation and so difficult to 
obtain, slavery, by ‘promoting leisure, aids elevation and refinement, 
Slaves constitute a distinct class, devoted wholly to labor, thereby 
enabling another class to live without labor, or to labor with the 
intellect rather than with the hands. 

Primordially, society was an aggregation of nomadic families, 
every head of a family having equal rights, and every individual such 
power and influence as he could acquire and maintain. In all the 
ordinary avocations of savage life this was sufficient; there was room 
for all, and the widest liberty was possessed by each. And in this 
happy state does mankind ever remain until forced out of it. In unity 
and codperation alone can great things be accomplished; but men 
will not unite until forced to it. Now, in times of war—and with 
savages war is the rule and not the exception—some closer union is 
necessary to avoid extinction; for, other things being equal, the people 
who are most firmly united and most strongly ruled are sure to pre- 
vail in war. The idea of unity in order to be effectual must be em- 
bodied in a unit; some one must be made chief, and the others must 
obey, as in a band of wild beasts that follow the one most conspicuous 
for its prowess and cunning. But the military principle alone would 
never lay the foundation of a strong government, for with every cessa- 
tion from hostilities there would be a corresponding relaxation of gov- 
ernment. 

Another necessity for government here arises, but which likewise 
is not the cause of government, for government springs from force and 
not from utility. These men do not want government, they do not 
want culture; how, then, is an arm to be found sufficiently strong to 
bridle their wild passions? In-reason they are children, in passion, 
men; to restrain the strong passions of strong, non-reasoning men 
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Me requires'a power; whence is this power to come? It is in the earlier 
. stage of government that despotism assumes its most intense forms. 
ti The more passionate, and lawless, and cruel the people, the more com- 
8 pletely do they submit to a passionate, lawless, and cruel prince; the 
8 _ more ungovernable their nature, the more slavish are they in their 
° submission to government; the stronger the element to be governed, 
" the stronger must be the government. 

- The primitive man, whoever or whatever that may be, lives in har- 


mony with Nature ; that is, he lives as other animals live, drawing his 
supplies immediately from the general storehouse of Nature. His food 
he plucks from a sheltering tree, or draws from a sparkling stream, or 
captures from a prolific forest. The remnants of his capture, unfit for 
food, supply his other wants; with the skin he clothes himself, and 
with the bones makes implements and points his weapons. In this 
there are no antagonisms, no opposing principles of good and evil; 
animals are killed not with a view of extermination, but through 
necessity, as animals kill animals in order to supply actual wants. 
Bat no sooner does the leaven of progress begin to work than war is 
declared between man and Nature. To make room for denser popula- 
tions and increasing comforts, forests must be hewn down, their pri- 
meval inhabitants extirpated or domesticated, and the soil laid under 
more direct contribution. Union and codperation spring up for pur- 
| +7: poses of protection and aggression, for the accomplishment of purposes | 
beyond the capacity of the individual. Gradually manufactures and 
commerce increase; the products of one body of laborers are ex- 
changed for the products of another, and thus the aggregate comforts 
produced are doubled to each. Absolute power is taken from the 
hands of the many and placed in the hands of one, who becomes the 
} representative power of all. Men are no longer dependent upon the 
chase for a daily supply of food; even agriculture no longer is a ne- 
cessity. which each must follow for himself, for the intellectual prod- 
ucts of one person or people may be exchanged for the agricultural 
products of another. With these changes of occupation new institu- 
tions spring up, new ideas originate, and new habits are formed. Hu- 
man life ceases to be a purely material existence; another element 
finds exercise, the other part of man is permitted to grow. The ener- 
gies of society now assume a different shape ; hitherto the daily strug- 
gle was for daily necessities, now the accumulation of wealth consti- 
‘tutes the chief incentive to labor. Wealth becomes a power and 
absorbs all other powers. The possessor of unlimited wealth com- 
mands the products of every other man’s labor. 

But, in time, and toa certain extent, a class arises already pos- 
sessed of wealth sufficient to satisfy even the demands of avarice, and 
something stil] better, some greater good is yet sought for. Money- 
getting gives way before intellectual cravings. The self-denials and 
labor necessary to the acquisition of wealth are abandoned for the en- 
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joyment of wealth already acquired and the acquisition of a yet higher 
good. Sensual pleasure yields, in a measure, to intellectual pleasure, 
the acquisition of money to the acquisition of learning. 

Where brute intelligence is the order of the day, man requires no 
more governing than brutes, but when lands are divided, and the goi] 
cultivated, when wealth begins to accumulate and commerce and jp- 
dustry to flourish, then protection and lawful punishment become 
necessary. Like the wild-horse, leave him free, and he will take care 
of himself; but catch him and curb him, and the wilder and stronger 
he is the stronger must be the curb until he is subdued and trained, 
and then he is guided by a light rein. The kind of government makes 
little difference, so that it be strong enough. 


Granted that it is absolutely essential to the first step toward cult- 
ure that society should be strongly governed, how is the first govern- 
ment to be accomplished ; how is one member of a passionate, un- 
bridled heterogeneous community to obtain dominion absolute over all 
the others? Here comes in another evil to the assistance of the former 
evils, all for future good—superstition. Never could physical force 
alone compress and hold the necessary power with which to burst the 
shell of savagism. The government is but a reflex of the governed. 
Not until one man is physically or intellectually stronger than ten 
thousand, will an independent people submit to a tyrannical govern- 
ment, or a humane people submit to a cruel government, or a people 
accustomed to free discussion to an intolerant priesthood. 

At the outset, if man is to be governed at all, there must be no 
division of governmental force. The cause for fear arising from both 
the physical and the supernatural must be united in one individual. 
In the absence of the moral sentiment, the fear of legal and that of 
spiritual punishments are identical, for the spiritual is feared only as it 
works temporal or corporal evil. Freedom of thought at this stage is 
incompatible with progress, for thought without experience is dan- 
gerous, tending toward anarchy. Before men can govern themselves 
they must he subjected to the sternest discipline of government ; and 
whether this government be just, or humane, or pleasant, is of small 
consequence, so that it be only strong enough. As with polity, so 
with morality and religion: conjointly with despotism there must be 
an arbitrary central church government, or moral anarchy is the in- 
evitable consequence. At the outset it is not for man to rule, but to 
obey ; it is not for savages, who are children’in intellect, to think and 
reason, but to believe. 

And thus we see how wonderfully man is provided with the essen- 
tials of growth. This tender germ of progress is preserved in hard 
shells and prickly coverings, which, when they have served their 
purpose, are thrown aside, as not only useless but detrimental to 
further development. We know not what will come hereafter, but up 
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to the present time a state of bondage appears to be the normal state 
of humanity—bondage, at first severe and irrational, then ever loosen- 
ing, and expanding into a broader freedom, As mankind progresses, 
moral anarchy no more follows freedom of thought than does political 
anarchy follow freedom of action. In Germany, in England, and in 
America, wherever secular power has in any measure cut loose from 
ecclesiastical power and thrown religion back upon public sentiment 
for support, a moral as well as an intellectual advance has always 
followed. What the mild and persuasive teachings and lax discipline 
of the present epoch would have been to the Christians of the four- 
teenth century, the free and lax government of republican America 
would have been to republican Rome. Therefore, let us learn to look 
charitably upon the past, and not forget how much we owe to evils 
which we now so justly hate; while we rejoice at our release from 
the bigotry and fanaticism of medigval times, let us not forget the 
debt which civilization owes to the tyrannies of Church and state. 

Christianity, by its exalted unutilitarian morality and philan- 


thropy, has greatly aided civilization. Indeed, so marked has been. 


the effect in Europe, so great the contrast between Christianity and 
Islamism and the polytheistic creeds in general, that Churchmen claim 
civilization as the offspring of their religion. But religion and 


morality must not be confounded with civilization. All these and 


many: other activities act and react on each other as proximate prin- 
ciples in the social organism, but they do not, any or all of them, con- 
stitute the life of the organism. Long before morality is religion, and 
long after morality, religion sends the pious debauchee to his knees. 
Religious culture is a great assistant to moral culture, as intellectual 
training promotes the industrial arts, but morality is no more religion 
than is industry intellect. ‘When Christianity, as in Spain during the 
fourteenth century, joins itself to blind bigotry and stands up in 
deadly antagonism to liberty, then Christianity is a drag upon civili- 
zation: and therefore we may conclude that in so far as Christianity 
grafts on its code of pure morality the principle of intellectual free- 
dom, in so far is civilization promoted by Christianity; but, when 
Christianity engenders superstition and persecution, civilization is 
retarded thereby. 

Then Protestantism sets up a claim to the authorship of civilization, 
points to Spain and then to England, compares Italy and Switzerland, 
Catholic America and Puritan America, declares that the intellect 
can never attain superiority while under the dominion of the Church 
of Rome; in other words, that civilization is Protestantism. It is 
true that protestation against irrational dogmas, or any other action 
that tends toward the emancipation of the intellect, is a great step in 
advance; but religious belief has nothing whatever to do with intel- 
lectual culture. Religion, from its very nature, is beyond the limits 
of reason; it is emotional rather than intellectual, an instinct and not 
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an acquisition. Between reason and religion lies a domain of com. 
mon ground upon which both may meet and join hands, but beyond 
the boundaries of which neither may pass. The moment the intellect 
attempts to penetrate the domain of the supernatural, all intellectu. 
ality vanishes, and emotion and imagination fillits place. There can 
be no real conflict between the two, for neither, by any possibility, 
can pass this neutral ground. Before the mind can receive Christian. 
ity, Mohammedanism, or any other creed, it must be ready to accept 
dogmas in the analysis of which human reason is powerless. Among 
the most brilliant intellects are found Protestants, Romanists, Unita- 
rians, deists, and atheists; judging from the experiences of mankind 
in ages past,creeds and formulas, orthodoxy and heterodoxy, have 
no inherent power to advance or retard the intellect. Some claim, 
indeed, that strong doctrinal bias stifles thought, fosters superstition, 
and fetters the intellect; still, religious thought, in some form, is 
inseparable from the human mind, and it would be very difficult to 
prove that belief is more debasing than non-belief. 





THUNDER-SHOWERS. 


By J. W. PHELPS. 


— thunder-shower of Southeastern Vermont generally comes 
from the southwest. To understand why it should take this 
course instead of any other, we must examine the topographical char- 
acter of the country. 

The chain of Green Mountains extends throughout the State from 
south to north, inclining some degrees to the east of north. It pre- 
sents a barrier to the prevailing general current of southwest wind, 
and in summer condenses the vapor which that wind bears, thus form- 
ing piles of cumulus cloud over the higher summits, or most wooded 
districts. The deeper ravines, or river-beds, on the eastern slopes of 
the mountains, run to the southeast, and open out on the wider valley 
of the Connecticut River. 

In order to convey a more definite idea of our theory, we will 
choose a certain locality which may serve the purpose of a diagram to 
our demonstration; and this locality shall be the region of West 
River. This river takes its rise among the forests near the summit 
of the Green Mountains, at a height of some 2,000 feet above the level 
of the sea, and, flowing southeasterly forty or fifty miles, empties into 
the Connecticut River about ten miles from the southern rn of 
the State. 

During a hot summer day the sides of the deep valley of this river 
reek with intense heat, and cause a flow of moist air upward toward 
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the summits of the mountain-ridge, from the valley of the Connecticut, 
and also from the sea. This moist air, meeting with the general cur- 
rent from the southwest, piles up an immense mass of cumulus cloud, 


of many square miles in extent. So long as the intense heat prevails, 


this cloud increases in size; grows black and blacker with its dense 
vapor, and casts @ gloomy, lurid glare over the face of Nature, darker 
than that of any eclipse. The vapor, pushed up by the ascending 
currents of heated air, attains to a great height above the sea, where 
the temperature is very low. But finally, at that hour of the after- 
noon when the heat begins to decline, the accumulated vapors, no 
longer augmented or sustained by heated air from the valleys below, 
fall in rain. 

The effect of large cold drops of water, or perhaps of ice, making 
altogether millions of tons in weight, falling from a great height into 
a deep, narrow valley, is, not only to beat down the air into that valley, 
but to cbill the air there; and the cold air, seeking the lowest level, 
tends to rush down the valley, at first near the surface of the earth, 
but growing deeper and deeper, until the cloud itself is borne away 
on the swift-rushing air-freshet of its own making. 

The land beginning to cool with the declining sun and the cooling 


. rain, causes the southerly breeze to slacken and die away, and the 


storm-cloud rushes on unobstructedly down the West River and the 
Connecticut, deluging and fertilizing the fields along its course, while 
its quick lightning and oft-repeated claps of thunder flash and resound 
among the reverberating hills. 

The cloud passes on, and often the sinking sun comes out from be- 
hind it; the late hushed and frightened birds gush forth with new 
song; myriad drops hang glittering on the spray; the green is flushed 
with a brighter, fresher hue, and the glowing rainbow smiles serenely 
from the dark, retiring, and still grumbling storm. 

This storm is followed the next day by delightfully clear weather, 
with a cool, exhilarating breeze from the northwest; though this is 
not always the case, the cloud sometimes overspreading the sky, losing 
its motion, and leaving the air damp and murky. 

The thunder-shower, as we have thus described it, though limited 
to a small district of country, may be regarded as the type of all similar 
showers that gccur in mountainous regions everywhere. Numerous 
modifications, however, of local origin will occur, due to various 
causes; and it would be a highly-interesting and valuable study to as- 
certain these causes for every particular case. 

Yet as to whether the moving force of the thunder-gust is limited 
wholly to the causes here given, may well admit of a question. It is 
not improbable that a cloud, from its great height, may penetrate a 
high upper current from the northwest, and that both this upper and 
the lower current may contribute to its rapid motion of translation. 
It is well that these thunder-showers are movable, instead of being 
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stationary, as they often are at sea, for otherwise summer rains would 
not be evenly distributed over the face of the country; and the land 
in some places would be subject to exceeding moisture, while in other 
places it would suffer from the drought. 

A few days after the above was written, a violent thundgr-gust 
closed a warm afternoon. It was on the Ist of August, 1873. The 
day had been hot and peculiarly oppressive, as is usually the case be- 
fore a violent storm. Between four and six o’clock Pp. m., a thunder. 
shower came down the valley of West River, and corresponded in its 
general features with the description given above ; but it exhibited in 
addition other features which were entirely peculiar. The lightning 
struck in five notably different places in the village of Brattleboro, 
which partly borders the valley of West River near where it disem- 
bogues into the Connecticut River, and these places, instead of being 
elevated points, were, in all cases except one, among some of the 
lower ones. And they were nearly all in the same straight line, about 
a half or three-fourths of a mile in length, and at a short distance from 
the Connecticut. 

The strokes that fell upon these points followed each other in 
pretty rapid succession, and were accompanied by thunder that had. 
a sound as if partly suppressed. It was neither loud nor jarring, as 
thunder sometimes is. The rain fell in floods, and was very copious. 
Its abundance, rendering the air seemingly nearly half water, doubt- 
less occasioned the subdued sound of the thunder, and perhaps greatly 
reduced the force of the shocks; for in no case was any considerable 
damage done. An upper corner of a two-story house was shattered, 
two other buildings were slightly injured, and several trees were 
marked by narrow channels down their trunks or branches. Together 
with the first house struck, one of two firtrees standing near was 
grooved at the same time, and some of the splinters were found in the 
chamber nearest the shattered corner, although the window-blinds 
were closed and fastened. These splinters must have been driven up 
between the slats of the blinds, which would seem to show that the 
stroke was upward instead of downward. A window-curtain near the 
corner was torn to shreds. In the lower room nearest the corner 
there were no effects of the shock observed except upon a gilt cornice 
which was marked at intervals by black perpendicular bars, the gild- 
ing there having been burned or melted. The intervals between these 
bars were in some cases very narrow, and at others very wide. Two 
persons sitting in this room perceived no effect from the shock. 

At one moment during the storm the wind came from the north 
or northeast. This wind was probably highly charged with electricity, 
which, being added to the electricity of the northwest current, pro- 
duced such an excess of the/fiuid as to result in the rapid and numer- 
ous discharges which took place. -The most of these discharges appar- 
ently occurred along the line where the two currents of air met. The 
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more easterly current of air may have come over the shoulder of the 
mountain on the opposite bank of the Connecticut River, or it may 
have come down the valley of that river, and met the current coming 
down the West River in the village of Brattleboro. 

With respect to the direction in which the lightning struck 
whether up or down, it is not improbable that in every stroke of elec- 
tricity there are two opposing currents, one up and the other down. 
The splinters which adhere to the first tree struck show this, some re- 
maining attached by the upper end, and others by the lower. 

Beginning in the north, the first in order of the objects struck 
were a house and a tapering fir-tree near by, within about ten or fif- 
teen feet, and towering considerably above the house. .The house had 
no conductor. A hundred paces from there, in a southeasterly direc- 
tion, a locust-tree was struck.. It stood in a grove of locust, maple, 
poplar, butternut, fir, and other trees, within about thirty paces from 
a conductor upon a neighboring house, and not far from a tall Lom- 
bardy poplar. A hundred paces farther on, and at a lower level, one 
of the higher branches of a lofty elm was struck. At the distance of 
another hundred yards, in the same general direction, stands the Con- 
gregational church, and near it the Baptist church, both about 130 
feet in height, and with conductors apparently in good condition. 
These churches were unharmed. About 400 paces from there, and at 
a still lower level, stands the fourth point struck, which is a three- 
story grist-mill; and, finally, some 300 yards or more farther on, and 
more to the westward, on a comparatively high point of land stands 
the dwelling-house, the fifth and last point known to have been struck 
—the last, we mean, in following the direction, and not in the order 
of time. The effect of the strokes at the two extreme points was 
severer than any of the others. 

Reports from other quarters of the country show that the electrical 
condition of the atmosphere of New England on the Ist of August was 
considerably disturbed, thunder-showers occurring at many different 
places. When this is the case, it is reasonable to suppose that two 
showers, following down two neighboring valleys, may come together, 
and thus double the amount of electricity that might be possessed by 
ohe alone. 

The question here occurs, “Is there any common origin between 
these thunder-showers and the northern lights?” Are they not each 
but a different means of restoring a disturbed electrical equilibrium ? 
If this is the case, we might infer that, when thunder-showers are 
numerous and violent, the displays of the northern lights will be less 
frequent and less active, and vice versa ; though there may be cases in 
which both become more than ordinarily active. 

One of the discharges of electricity which we happened to observe 
during the shower was perhaps that one which fell upon the grist-mill, 
Amid the floods of descending rain, it looked like falling sparks of 


THUNDER-SHOWERS. 343 


py Oe ew Lee : 


3 > 
Ali A 


> a ‘4 “ . 
ee ee ee ey ee ree ee | Ye? OO 






‘ 
~ 


SOE ee, Sa ee ee ae 













iw ee 











344 THE POPULAR SCIENCE MONTHLY. 


fire. It was about 600 or 700 yards from where we sat, and the sound 
of the thunder was more like that of the rocket than that which usually 
accompanies electrical] discharges. In fact, the cloud probably passed 
through the village rather than over it; and the discharges were ne- 
cessarily short, close, and without prolonged reverberations, such as 
may occur when the stroke is high, partly in dry air, and several 
miles in length, the sound from which must reach the ear at different 
intervals of time, thus producing a continuous rolling noise, 

We are here reminded of another thunder-shower, of peculiar feat- 
ures, which occurred in Brattleboro in November, 1860. It was on 
the day of the first election of Mr. Lincoln to the presidency. A pine- 
tree was rent into fragments by it, and a passer-by, a voter, on see- 
ing the extraordinary havoc that had been made, the white, shining 
splinters lying scattered over the ground, in all sizes, from the small- 
est sliver up to strips long enough for rails, exclaimed in great excite- 
ment: “ The thing is all up now; for the old ‘ Rail-Splitter’ is around 
at his work!” Even thunder-showers are wrested by some men into 
a political significance ! 

The circumstances of the case, however, would appear to have 
been these: A dense cloud, borne upon a low southwest surface-cur- 
rent of wind, was passing across the deep valley of the West River, 
half a mile or so from its mouth, when it was probably struck by a 
cool, dry mountain-breeze flowing down the valley. This breeze im- 
parted new electricity to the cloud, which, being thus overcharged, 
gave out its surplus in a sudden shock, which took effect upon a 
group of pines. Every drop of water of which the cloud was com- 
posed we may regard as a small Leyden jar, as it were, the united 
force of which proved sufficient to rend in pieces one of the pines in, 
an instant of time. The tree was some seventy feet in height, two. 
feet in diameter, and stood, not on the heights immediately under the 
cloud, but low down, within a few paces of the river. It was broken 
square off twenty or thirty feet from the top; and this top fell straight 
down and stood leaning against the shattered stump, showing that the 
trunk had been rent asunder so suddenly as to occasion no obstruction 
to its fall! There were but two discharges of electricity from this 
cloud ; and soon afterward the weather cleared up from the north- 
west. 
eae 


THE AUSTRALIAN FEVER-TREE.’ 


URING the present century, a great number of exotic plants and 
trees have been brought to Europe, or transplanted from their 
original habitat to other climes. In view of its usefulness, perhaps 
the blue-gum tree of Australia and Tasmania, belonging to the genus 


1 Translated from Das Ausland. 
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Bucalyptus, which includes upward of 150 species, holds the first place 
among these exotic plants. The Hucalypti belong to the natural order 
Myrtacew, and are indigenous almost exclusively to Australia and 
Tasmania. They are distinguished for a high development ‘of the 
phenomenon known as heteromorphism—the same plant assuming a 
perfectly different habit at different stages of its growth. The species 
with which we are just now concerned, the Hucalyptus globulus, pre- 
sents two very distinct forms: when the plant is young, the leathery 
leaves are opposite and sessile ; this is a sort of larval state—the plant 
is not yet mature, and cannot produce flowers. But in the adult state 
the leaves are pedunculate and alternate, and then the plant flowers 
and bears fruit. This polymorphism, however, does not occur to the 
same extent in all species of the Hucalyptus, and it is almost alto- 
gether wanting in &. cordata, 

The honor of having discovered the Eucalyptus globulus belongs 
to a French scientist, Labillardiére, the botanist, who accompanied 
the Chevalier d’Entrecasteaux on his expedition in the year 1791, to 
search for the lost crew of La Pérouse. Labillardiére’s journal of 
May 12, 1792, at which date the expedition was in the Bay of Storms, 
Van Diemen’s Land, indicates that even then this sagacious botanist 
anticipated the great value of this tree for ship-building purposes. 

For a long time the Eucalyptus globulus was simply an object of 
curiosity, and many a botanic garden possessed it without any one 
knowing of the fact: thus M. Planchon assures us that he saw it in 
1854 in the Paris Museum, under the name of E. glauca. In Tasma- 
nia the colonists well knew the value of their splendid blue-gum tree, 
and employed it for a thousand purposes. It became more generally 
diffused only after the colony of Victoria was founded, an event not 
yet forty years old. Two names are thenceforth specially connected 
with the history of the Hucalyptus, viz., those of Baron Ferdinand 
Miller, of Melbourne, the distinguished botanist, and of M. Ramel. 
From the Botanic Garden at Melbourne the Hucalyptus crossea the 
sea to Europe, Africa, and America, like many other plants from the 
same source which have been acclimated in foreign lands. 

Justly, as we think, M. Planchon observes that the term acclima- 
tion is apt to suggest erroneous notions, and that it is based upon a 
profound miscoyception of the true nature of plants—their tempera- 
ment, so to say. Plants are imported and become.naturalized, if you 
please ; but this adaptation in all cases takes place very slowly, grad- 
ually, by selection of individuals from successive generations, by the 
production of races or local varieties which experience shows to be 
the best fitted to adapt themselves to the special conditions of climate 
and environment in which they exist, Though there are many grades 
of naturalization, they can all be reduced to two categories, viz., that 
of plants which accompany man and domestic animals, and which 
never separate from them; and, secondly, those plants which, in order 
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to thrive in a foreign land, whether in the wild or the domesticated 
state, imperatively require care from the hand of man. 

To the latter category belongs, as yet, the Hucalyptus globulus, at 
least in the extreme south of Europe and in Northern Africa. The tree 
has been introduced in those regions, cultivated there on a large scale, 


but not yet naturalized. But, further, we find it at the Cape of Good ° 


Hope, in the La Plata states, in California, Cuba, etc. It was brought 
to Algeria in 1854, but we date its introduction there more properly 
from the year 1861, when M. Ramel, whose name we have already 
mentioned, brought the seed thither from Melbourne. Soon a genuine 
Eucalyptus furore broke out: every one desired to own the beautiful 
tree, and they were planted in Algeria by the thousand. Like the 
agave and the opuntia, the Hucalyptus seems as though expressly in- 
tended for Algeria ; it is not so much at home on the northern shores 
of the Mediterranean. In southern France, in Languedoc and Pro- 
vence, after many years’ experience, M. Planchon holds out no promise 
that the tree will ever increase so as to cover the land with forest, or 
dry up swamps. In Eastern Provence, the Hucalyptus has existed 
since 1858, and, between Cannes and Monaco, it thrives amid the 
gray-green olives and the Italian pines. Here the Hucalyptus is natu- 
ralized just as in Algeria. The well-known Princess Dora d’Istria is 
showing great zeal in promoting the naturalization of this useful tree 
on both shores. of the Mediterranean, At Rome they are now making 
experiments with the Hucalyptus globulus. At the malaria-infested 
monastery, Tre Fontane, near Rome, one of the most insalubrious 
localities of the Campagna, the writer of these lines saw in April, 
1874, young Eucalyptus plantations tended by French Trappists. On 
the other hand, the young trees planted in 1858, in the Botanic Gar. 
den of Pampelmousses, on the island of Mauritius, perished in 1868. 
The tree could not withstand the violent storms to which that island 
is exposed. 

In their native soil several species of Eucalyptus attain an ex- 
traordinary height. Baron Ferdinand von Miller tells of a Hucalyptus 
amygdalina which, by its height (152 metres), might overshadow the 
Pyramid of Cheops, the loftiest structure erected by man. The Huca- 
lyptus globulus does not, it is true, attain such extraordinary dimen- 
sions, but yet its trunk can yield boards of enormous breadth. The 
timber being distinguished for solidity, toughness, and durability, is 
in request for ships’ keels. It possesses certain resinous properties 
which preserve it from decay, whether underground or in water. The 
growth of the tree is extremely rapid—a rare circumstance with trees 
having wood of firm texture. Especially in its early years does the 
tree grow with astonishing rapidity; but it goes on growing in height 
till about its eightieth year. After that time the stem, which is usually 
very erect, increases only in diameter. The stem rises to a great height 
before it sends out branches, and its summit is scantily crowned with 
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foliage. “.Fever-tree” is the name given at Valencia, Spain, to the 


eucalyptus-trees planted there in 1860. The title is due to the fever- 
dispelling properties which the Hucalyptus possesses. In point of fact, 
those regions where this beautiful tree is indigenous, and where it 
grows into forests, enjoy a very healthy climate, But, further, we 
have evidence that the planting of the Hucalyptus in marsby locali- 
ties counteracts paludal fever. This has been shown by experience at 
the Cape, in the provinces of Cadiz, Seville, Cordova, Valencia, aud 
Barcelona; in Corsica, and in Algeria. At Pardock, distant a few 
miles from the city of Algiers, there was a farm on the banks of the 
Hamyse which was noted for its fevers, so that people died there 
“like flies,” so deadly was the atmosphere. In the spring of the year 
1867, 1,300 eucalyptus-trees were planted there, and even in July of 
the same year—the month in which the fever is wont to be most viru- 
lent—there was not a single case of disease, although the trees were 
then only nine feet in height ; and the place has been free from fever 
ever since. In the vicinity of Constantine, the farm Ben Machydlin 
was in the like bad repute ; all around it were swamps that never were 
dry, not even in the hottest summers. Still, in five years this great 
morass was completely dried by the planting of 14,000 eucalyptus- 
trees, and the health of the inhabitants has ever since been excellent. 
So Gue, near Constantine, once a place infested by fever, is now salu- 
brious and free from fever, having been surrounded with a plantation 
of Eucalypti. The Abbé Felix Charmetan states that, at Maison 
Carrée, near Harrasch, the eucalyptus-plantations have rendered the 
use of quinine unnecessary. Finally, the same is said in regard to 
Cuba and Mexico. In the department of Var, Southern France, there 
is a railway-station situate.in a very insalubrious locality. The place 
has become perfectly healthy since forty eucalyptus-trees were planted 
there. 
These facts justify the hope that the Hwcalyptus will yet free the 
Roman Campagna of its fever, and Garibaldi, who is now agitating 
the question of restoring to cultivation that wilderness, would perhaps 
do well to visit the Trappists of Tre Fontane, and acquaint them with 
his intentions. 

The Zucalyptus has, in sundry instances, proved to be advan- 
‘tageous as a remedy for periodic fevers, and it furthermore possesses 
disinfecting as well as antiseptic properties. Distillation of the leaves 
and other parts of the tree produces an essential oil, the physiological 
effects of which upon both the sick and the well have been carefully 
studied by Dr. Gimbert. 


The hardiness of the Hucalyptus.globulus is still in dispute. It is 
asserted that the tree cannot endure the severity of our northern win- 
ters, and that it can hardly thrive save in a climate like that of its 
native habitat—Australia and Tasmania. In support of this view we 
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have the observations of many gardeners in the British Isles, who as. 
sert that the tree “cannot resist severe frost, and consequently does 
not last many years.” “TI have frequently seen,” writes one, “ young 
trees, ten, twenty, and even thirty feet high, in the Channel Islands, 
growing vigorously during a period of three, four, or more years in 
sheltered situations, but, on the appearance of severe frosts, killed to 
the ground.” On the other hand, various correspondents of the 
Gardener's Chronicle write that, during the severe cold of last win. 
ter, the Hucalyptus was uninjured in the island of Anglesea, and in 
the wést and south of Ireland. 





THE SUN’S WORK. 


HAT the Sun causes a saving of fire and candle was known to all 
antiquity from the day fire and candle were first invented ; and 
that was nearly all they knew about him. Nothing more was known 
for ages. It was only yesterday that he set up the business of sketch- 
ing portraits and no matter what. He did it so cheaply and so cor- 
rectly as to rob poor miniature-painters of their bread; and then came 
another halt, though only a short one, in our knowledge of what the 
Sun can do. But now, the more we know about him, the more grounds 
do we find for surmising that he is a marvelous servant—perhaps mas- 
ter—of all work. 

Among the cartes de visite with which the sun presents us, are now 
to be included his own, in various moods of temper and expression. 
Thanks to photography and spectral analysis, the solar phenomena 
are daily fixed on paper and submitted to the inspection of an in- 
quiring public. They thus escape from the narrow and not very ac- 
cessible domain of observatories, and enter the grand current of pub- . 
licity. Both in America and in England, numerous specimens of 
astronomical photography are offered for sale. First as to merit 
stand the admirable photographs of the moon published by Mr. Lewis 
Rutherfurd ; and those of the Sun’s disk, which present the spots, the 
facules, and the brilliant marblings of his surface with as much clear- 
ness and as striking an effect as the very best telescope; and also 
those of the solar spectrum, whose stripes have been self-registered 
with a fidelity which leaves no room for cavil. The low price of the 
“ Annuaire of the Bureau des Longitudes”—where M. Faye has pub- 
lished the essay from which this paper has derived its facts—does not 
allow it to give actual photographs; it is obliged to be content with 
carefully executed engravings from originals supplied by the Observa- 
tory of Wilna. 

Cosmic meteorology, that is the meteorology of the universe con- 
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sidered as a whole, is a new and somewhat ambitious term which is 
striving to obtain a footing in science ; and, as the Sun evidently plays 
one of the leading parts in it, we naturally ask what is his line of action 
and what he does. And our inquiries are advancing not only under 
the guidance of more extended views, but by the help of bold and 
patient research already resolutely carried out. Astronomers long 
concentrated. (with great success) their talents within the limits of 
our solar system, ignoring the rest of the universe, as if it were neces- 
sarily excluded from the domain of positive knowledge. The first 
step taken out of those narrow bounds was Fourier’s conception of 
the important influence of the temperature of interstellar space, due 
to the heat given out by the stars. 

Fourier’s notion has recently been amplified by the account which 
has been taken of the chemical radiations that reach us from the same 
source. On beholding tiny stars imprint their image on the photog- 
rapher’s sensitive plate in less time than the Moon herself, we cannot 
help believing that the actinic power of these myriads of distant stran- 
gers—outsiders to our system though they be—must exert some kind 
of influence upon our world. , 

Do not meteorites and shooting-stars put us in daily relation with 
cosmic materials, which reach us straight from the depths of space, or 
which have not formed part of our eystem for more than a few cen- 
turies? Moreover (and it is another view of the question), within 
our system itself we observe phenomena which we cannot attribute to 
the ordinary action of solar heat, and which, nevertheless, are evi- 
dently connected with the sun. From which we draw the obvious 
conclusion that the Sun has active powers of which we are ignorant ; 
that the same is the case, perhaps, with the planets themselves ; in 
short, that we have yet to investigate a multitude of relations between 
the earth and other heavenly bodies, of whatever kind. We naturally 
hope to prove the mutual influence of the stars, more particularly iu 
respect to terrestrial magnetism and the electricity of our globe—as a 
striking instance of which may be cited M. Becquerel’s happy hypothe- 
sis of the solar origin of atmospherical electricity. The only fear is, 
lest, once embarked in this line of speculation, we should be tempted 
to carry it too far. 

There is less danger of error in studying certain actions of the sun 
which, though still mysterious, are constant and undeniable. By fixing 
our attention on the sun himself, the source of all energy here below, 
we run less risk of being led astray. For example: do we find, in 
known solar phenomena, any reason to believe that the Sun has other 
means of action besides his attraction, his heat, and his light? The 
answer, “ Yes,” is ready. The Sun possesses and exercises a plainly- 
marked repulsive power, of which meteorology has hitherto taken no 
account, although our atmosphere must experience its effects. Of the 
existence of this special force no doubt is entertained by astronomers 
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who have studied the astounding configuration of comets. Olbers be: 
lieved in a repulsive action; Bessel in a polar force; Bond, recently, 
on the occasion of Donati’s comet, so deeply studied in America, de. 
duced from it a simply repulsive force, and M. Roche, of Montpellier, 
adopted the same idea. 

At first sight, it seems very strange to find the same body pro- 
ducing at once two opposite actions, an attraction and: a repulsion, 
Nevertheless, if these two forces act according to different laws, they 
may coexist without being confounded in one single result, and may 
produce perfectly distinct effects. It is thus that the Newtonian at. 
traction, which subsists between the molecules of every individual 
body, is by no means confounded or incorporated with the electrical 
or magnetic phenomena of which that same body may be the seat, or 
with the repulsive actions due to heat. 

Now, although the most delicate observation of the celestial move- 
ments (planets and satellites) has hitherto revealed attraction alone, 
it is impossible at the present day to deny that the striking phenom- 
ena displayed by comets betray the existence of a quite different 
force, capable of driving to a distance, with incredible velocity, the 
most loosely attached and most attenuated particles of the matter 
composing them. 

When a comet, arriving from the’ depths of the firmament, ap- 
proaches the Sun, describing round him an immense ellipse almost 
parabolic in form, it appears to us as a spherical nebulosity more or 
less condensed toward its centre—that is, in the shape assumed by a 
body whose particles have freely taken their places under the sole in- 
fluence of their mutual attractions, The sun’s attraction (which at 
that great distance is virtually equal for all those particles), does no 
more than draw the comet toward it, as a whole, and in a lump as it 
were, without affecting its shape. But, when the distance diminishes; 
the parts of this sphere nearest the sun are drawn with greater force 
than the more distant parts diametrically opposite, and the primitive 
spherical figure can no longer subsist. The comet tends to grow 
longer and longer in the direction of the ideal line which connects it 
with the sun, absolutely in the same way as our globe, in its liquid 
portion, is drawn out into two opposite swellings familiarly known as 
ocean-tides. Nay, more: if the bond of mutual attraction which holds 
the particles of the comet together is not sufficiently powerful, it will 
give way ; under the sun’s attractive action, the comet will be decom- 
posed, scattering its materials along its orbit, gradually transform- 
ing itself into a sort of very elongated ring of dust, like those which 
Schiaperelli’s discovery shows to be the cause of shooting-stars when 
the earth happens to traverse them. 

This is all that can result from the sun’s attraction, But matters 
do not end here; and comets which have resisted for ages the de- 
structive agency of attraction, now present quite different phenomena, 
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which, consequently, can no longer be attributed to that force. We 

see them drawn out and lengthened in the direction of the above- 
mentioned ideal line ; but the matter which gushed forth (so to speak) 
on the sunshiny side is quickly arrested and driven back, while on the 
opposite side the matter rushes out, without meeting an obstacle, with 
an impetuosity of which no earthly phenomenon can give an idea. In 
a few days there is thus produced a tail diametrically opposite to the 
sun; and this tail may stretch before our eyes to a length of ten, 
twenty, thirty, or even sixty millions of leagues. 

So great, in truth, is the complexity of cosmical phenomena, even 
when connected with unknown forces, that we might despair of suc- 
cess were we not offered a resource of which astronomical science has 
often availed itself—namely, the comparison of phenomena which occur 
at the same periodical intervals.. Long before the discovery of uni- 
versal gravitation, it was easy to see that the tides depended on the 
moon, since the periodicity is identical for the oscillations of tle sea 
and the movements of our satellite. In like manner, the most com- 
plicated phenomena of meteorology, if they manifest a periodical char- 
acter and their course agrees with the period of other strange phe- 
nomena, betray thereby their connection, in some way or other, with 
the latter. 

Let us take, as an illustration, the variations of the dip of the mag- 
netic needle, Every day, that needle, suspended freely, deviates in 
the morning from the position of equilibrium, and every day returns 
to it in the evening, after an excursion of variable extent. These 
regular movements evidently depend on the presence of the Sun above 
the horizon of any given spot; they also depend on its geographical 
situation, for they increase with the latitude on one hemisphere, and 
change their direction in passing from one hemisphere to the other. 
They are not due to a magnetic action proper to the sun; for, even 
supposing it to exist, the Sun, in consequence of his enormous distance, 
would be incapable of exercising a directing influence on a magnetic 
needle; but they result from some unknown action exerted on the 
electricity of the globe, and on the currents resulting from it—cur- 
rents which themselves react on the direction of the needle, and often 
seriously disturb its movements. 

How are wé to give a precise account of this mode of action? In 
the midst of so many unknown details, how are we to lay hold of those 
which really require our attention? Observation, only, aided by this 
special form of empiricism—pointed out by M. Faye in his “ Notice,” 
and here attempted to be described—can help us in the matter. The 
diurnal variations of the needle have been rioted for nearly a century 
past; it is remarked that they are not constant from one year to 
another; that they present maxima and minima, epochs of greatest 
and least activity; that these maxima occur every eleventh year. 
The phenomenon is periodical, and its period is eleven years. 














352 THE POPULAR SCIENCE MONTHLY. 


Does there exist in the Sun (for it would evidently be useless to 
seek elsewhere) a phenomenon with a similar period? If such is the 
’ ease, we shall perhaps have laid our hand on a simple relation of cause 
and effect. At all events, it will be a valuable hint and a sort of first 
indication of the track we ought to follow. Now, the spots on the 
Sun observe a precisely analogous period. Every eleven years they 
offer a strongly-marked maximum of frequency, followed, after an 
interval of several years, by a minimum, during which the Sun ap- 
pears every day without a single accident or blemish on his brill- 
iant surface. We are led, therefore, to investigate the case more 
closely. 

More closely, in fact, we ought to look; for the coincidence may 
not be strictly exact. In that case, the present agreement of the two 
phenomena would be purely accidental ; at the close of several periods 
it would disappear, and we should have been the dupes of a mere illu- 
sion. But M. Faye quotes a comparative table of the periods of the 
solar spots and of terrestrial magnetism, drawn up by M. Wolf, of 
Zurich, from which it appears that even the slight anomalies that oc- 
cur, in respect to the average period of one of these phenomena, are 
faithfully reproduced by the other. This remarkable coincidence was 
almost simultaneously pointed out by General Sabine, Monsieur R. 
Wolf, of Zurich, and Monsieur Gautier, of Geneva. 

Thus the spots on the Sun—those amplified whirlwinds which, by 
digging hollows in his surface here and there, introduce into his brill- 
iant shell masses (more or less considerable) of the cooler hydrogen 
which envelops it—exercise on magnetism a daily action which is 
perfectly sensible to us. The problem of these mysterious variations, 
thus circumscribed, becomes henceforth more accessible. 

True, the problem is not solved by that solitary circumstance. 
The advent of the spots determines two influences: first, they sensibly 
reduce the extent of the active surface of the Sun, and consequently 
of his radiations; secondly, they cause in the chromosphere, and far 
above it, gigantic hydrogenous eruptions, whose effects we are unable 
to appreciate. But that is precisely the point on which we have to 
concentrate our means of investigation; it is exactly there that Science 
may hope to seize the word of the enigma. 

_ And, since there is an enigma, we are all the more strongly urged 
to solve it, because the daily variations of the magnetic needle are 
not alone in being affected by the variations of the photosphere. 
The same mode of reasoning connects them with the appearance of 
aurore boreales. Here we are on familiar ground, discussing a phe- 
nomenon visible to and admired by all. Already Arago had remarked 
a sort of connection between the apparitions of the northern lights 
and disturbances of the magnetic needle. The concomitance was 
singular. And now we find that those aurore present, exactly like 
the variations of the magnetic dip, a period agreeing with that of the 
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sun-spots. A table drawn up by Mr. Loomis, without suspecting their 
remarkable coincidence, establishes it beyond a doubt. 

Nor is this all, Once started on the road, empiric science follows 
the clew of its deductions. After the aurore boreales come the cirri, 
the mare’s-tail clouds, of a peculiar form, which float very high in 
the atmosphere, entirely formed of extremely minute spicules of ice. 
These have an intimate connection with aurore boreales, and seem to 
be in some sort the atmospheric substratum or stage of all their mani- 
festations. It is now endeavored to ascertain whether there does not 
also exist some relation between the frequency of those clouds and 
that of the solar spots. In short, there is now, in meteorology, an 
emulation of discoveries based on these analogies of periods or on the 
influence of the solar rotation. And we are bound to call attention to 
this novel tendency of astronomical research, which Donati, a few days 
before his death, characterized as the advent of a cosmic meteor- 
ology—that is, as already stated, of a meteorology in which account 
should be taken of the multiple reactions of the stars on each other, 
without limiting those reactions to the habitual forces of attraction 
and heat. 

To this cosmic meteorology evidently belongs Fourier’s notion of 
a combined action which the universe (leaving the Sun out of the 
question) exercises upon us by its calorific radiations. If the Sun 
were to go out, the temperature of the solar system would not sink 


‘ indefinitely—or rather it would not fall je the absolute zero (273°. 


Centigrade)—but would stop at a certain point, which Fourier esti- 
mated at 62° Centigrade below the freezing-point of water. The im- 
portance of this temperature must not be estimated by the abnormal 
figures which measure it: for it appears to be a condition of our very 
existence, by imposing a limit to the lowerings of temperature pro- 
duced by the long nocturnal radiation of polar regions. It must be 
added that Messers. Huggins and Stone have recently justified this 
bold conception by measuring the heat radiation of several bright 
stars which they find superior to that of the Moon herself—who 
ought, one would at first sight believe, to reflect so fair a share of 
solar heat. , 

This, then, is the Sun’s work. He controls the compass; he mar- 
shals the northern lights; he permits or forbids ice-crystal clouds to 
hover high in the atmosphere; besides performing other offices which 
we may not at present even suspect. And thus a deeper study of his 
nature and action tends to modify notably the face of Science, to en- 
large our views, and to demonstrate more clearly by what multitudi- 
nous links terrestrial existenées are connected with the entire uni- 
verse.— All the Year Round. 
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THE ENDOWMENT OF SCIENTIFIC RESEARCH. 
By RICHARD A. PROCTOR. 


I, 


i igre are questions admitting, when viewed in the abstract, of 
but one answer, which yet, considered in their. practical aspect, 
present difficulties that are almost, if not wholly, insuperable. Among 
_ them must be reckoned one which before long will attract, as it pre- 
eminently deserves, the attention of the nation—the question whether 
it is desirable that the investigation of natural facts, regarded as a 
vocation, should be publicly endowed, 

When I say that but one answer can be given to this question, 
viewed in the abstract, I draw two distinctions: 1. I consider only 
the question whether science deserves public recognition ; and, 2, I 
suppose the question submitted only to those who can properly con- 
sider it—those, namely, who are at least acquainted with scientific 
methods, if not versed in scientific subjects. To many it may prob- 
ably appear a matter of small importance whether science advance or 
stand still. The general public scarcely recognizes the position which 
Science has already taken, still less the position she is about to take, 
Men do not perceive that the gradual advance of science must modify 
the condition of the human race, not in material matters alone, but 
even more by its influence on the feelings and emotions. In the course 
of time—and of no very long time, if future progress accords with pres- 
ent promise—the motives now most potent among men will yield to 
worthier influences, arising from clearer insight into physical, physio- 
logical, and psychological laws. Science, using the word in its best 
sense, has now a limited extension; but it is as a leaven in the midst, 
by which the whole lump will be leavened. In the mean time, men 
attend, as of yore, to matters which they regard as far more important 
than the growth and spread of knowledge—matters which have made 
up the history of the nations during many centuries, but have tended 
little to the advancement of mankind. Political plotting and counter- 
plotting, within each nation and among different nations; the prepara- 
tion and employment of armaments thus rendered necessary ; legisla- 
tion by which class distinctions are strengthened and class dislikes 
intensified ; the working out of social arrangements barbaric in origin 
and absurd in most of their developments; controversies over reli- 
gious questions more or less closely associated with primeval super- 
stitions—these and such as these are the occupations to which the 
world mainly devotes the energies not absorbed in the general strug- ~ 
gle for existence. Science, in the mean while, conscious of its strength 
and certain of its future, can afford to wait. “Its development,” as 
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Tyndall has well said, “is as necessary and irresistible as the mo- 
tion of the tides or the flowing of the Gulf Stream. It is a phase of 
the energy of Nature, and, as such, is sure in due time to compel the 
recognition of. those who now decry its influence and discourage its 
advance.” 

That science is worthy of endowment will be admitted by every 
one competent to form an opinion. Yet I would remark, at the outset, 
that the reasons sometimes advanced by students of science in support 
of this proposition are not of the worthiest, though they may be those 
best calculated to secure the alliance of the unscientific. Even Tyn- 
dall has spoken of science as though its chief value resided in its qual- 
ity as “a source of individual and national might;” and many have 
dwelt on its value as a means of adding to material wealth. It would 
be affectation to contemn such considerations, but assuredly they do 
not present the noblest qualities of science, the chief good which sci- 
ence is competent to work. It is as a potent means of culture that 
science is worthiest of recognition. The material gain derived from 
scientific research has no doubt been great; but it has been incal- 
culably surpassed in value by the change which science has worked 
and is working in the minds of men. It is, indeed, precisely in this 
respect that unscientific persons most completely misapprehend the 
work which science is doing. They attach special value to those 
things which science is silently but certainly displacing. They are 
pained by the light which science is pouring on objects that had 
seemed venerable so long as their defects had been veiled under the 
gloom of ignorance. They are appalled when science would teach 
them to displace all false loyalties by the noblest loyalty of all—loy- 
alty to the truth. But the student of science can deal with such errors 
as he would deal with errors of observation or with untrustworthy ex- 
periments. He is not concerned to war against them. To be angry 
with them would be as unscientific as to be angry with gravitation. 
The true teachings of science will be recognized in due time—with 
results easily foretold. It was predicted that the religion of mercy 
would bring, not peace, but a sword; the seemingly stern religion of 
truth will bring, not a sword, but peace into the world. To recognize 


. the universal reign of law is to perceive the futility of lawlessness, no 


matter under-what high or even sacred names disguised. The culture 
of man through the study of truth is the work of science in the future. 
And scientific research derives incalculably greater value from the 
fact that it affords material for scientific culture than because it may 
add to national or individual power, or become a means of increasing 
our store of material wealth. Even the benefits derived from those 
departments of science which tend most to ameliorate the condition 
of the masses, great though these benefits unquestionably are, must 
be esteemed small by comparison with those which-will hereafter be 
derived from science as a means of mental and moral culture. 
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I am careful to deal with this point at the outset, because it re- 
moves any difficulty which might arise from the question of the rela- 
tive value, commercial or otherwise, of various departments of science, 
or of different discoveries in any given department. Regarding gei- 
ence as a means of culture, all scientific discoveries ure valuable, 
though not all equally so. Some which are least useful in the ordi- 
nary sense are preéminently valuable in this respect. To take an ex- 
ample from astronomy: Although it would be difficult to say that 
any scientific discovery cannot possibly confer material benefit on the 
human race, I suppose no discovery could promise less in this way 
than Sir W. Herschel’s recognition of wide-spreading nebulosity in 
certain regions of the heavens. Follow out, however, the train of 
thought that this discovery suggests, and it will be found that the 
discovery has had an influence by no means insignificant in dispos- 
sessing ideas which have wrought in their day incalculable mischief. 
As Draper has well said, in his “ Conflict between Religion and Sci- 
ence,” the nebular hypothesis rests primarily on this discovery; and 
the recognition of the truth of that hypothesis compels us “ to extend 
our views of the dominion of law, and to recognize its agency in the 
creation as well as in the conservation of the innumerable orbs that 
throng the universe.” Is this recognition of the reign of law barren? 
Let the reader of the history of the last five hundred years consider 
only what would have been the influence, throughout that interval, 
of a clearly-defined and widely-spread belief in the dominion of law, 
and he will neither hesitate how to reply, nor question the value of 
such a belief in future ages. The doctrine of the universality of law, 
once understood by the masses, cannot but prove a safeguard against 
excesses such as have been and continue to be committed in the name 
of religion—a safeguard even against the very existence of the super- 
stitions to which such excesses are due. The belief in universal law, 
regarded by many in these days as a rock ahead, will be one day 
recognized as a breakwater against seas which have been heavy and 
may be heavy yet again. 

In this way of estimating the value of science, and therefore the 
importance of scientific research, we may find an answer to the diffi- 
culty which presents itself when we consider the actual position of 
scientific workers—the fact, namely, that the search for scientific truth 
affords the worker no direct means of maintenance. A man may give 
many years of labor to discover some great law of Nature, or some 
important scientific fact, and when he has achieved success he may 
find that his discovery is his sole reward. This, indeed, may be the 
sole reward he has wrought for. Indeed, I think the true student of 
science would wish to dissociate from his special subject of research 
all idea of material reward. Yet it is as true of the minister and in- 
terpreter of Nature as of the minister and interpreter of religion, that 
“the laborer is worthy of his hire.” 





























THE ENDOWMENT OF SCIENTIFIC RESEARCH. 357 


If the scientific worker is wealthy, and therefore presumably has 
abundant leisure, he will seek no material reward (precisely as those 
scions of wealthy families who enter the service of religion seek, I 
suppose, no payment for their ministries). But it has been well re- 
marked that “there is unfortunately no necessary connection between 
wisdom and the inheritance of riches; and consequently it is always 
within the bounds of possibility that a man of property may subsidize 
in his own person, not knowledge, but error, a mischievous crotchet, 
ora perfectly fruitless and impossible inquiry, and may employ the 
contents of a bottomless purse in compelling the attention of the 
world to it. ... There is also no guarantee in the case of a private 

rson.... that the investigator is sufficiently furnished with the 
preliminary knowledge or training to make his remarks fruitful. In 
short, work supported by private means is very likely to be amateur 
work, or duplicate work.” * 

Every man who desires to make researches in science, and who is 
not possessed of private means sufficient, not only for his support, but 
to provide for the expenses of his researches (in some cases necessarily 
heavy), must either select an occupation which will provide the re- 
quired means without taking him from his special subject of research, 
or must simply withdraw from the scientific work he had proposed to 
undertake. The alternative may present itself to him at the outset 
of his career; or gradually as his scientific work becomes more and 
more difficult, through the pressure of other duties; or sudden losses 
may bring the alternative home to him, after original scientific work 
has already commenced. Of the third case I shall say little in what 
follows, as it is probably unusual, and, when it occurs, must, for the 
most part, lead to entire withdrawal from scientific work. In what- 
ever way the alternative may present itself, the student of science 
who determines to continue his investigations is not troubled by any 
great difficulty in selecting the occupation which he will combine with 
the pursuit of knowledge. For the available occupations are few in- 
deed. 

There are some salaried posts to which light scientific duties (chiefly 
educational) are attached. But these are not commonly, I believe,’ 
to be obtained at the beginning of a scientific life, nor readily by 
those who find the gradual pressure of expenses interfering with scien- 
tific labors. They are not, indeed, necessarily awarded to science- 
workers at all; nor, when so held, have they invariably been found 
to encourage steady work in science. I am speaking, be it under- 
stood, of offices, professorial or otherwise, where the special duties 


1 Fortnightly Review for October, 1874: Mr. Appleton on the “Endowment of 


Research.” 
*In speaking about salaried and official posts, I rely on information derived from 
others, my own avocations not having led me at any time, or being at all likely hereafter 


to lead me, to seek direct information on such matters, 
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are light, and where therefore it is to be understood that those ap- 
pointed are expected to devote themselves to original scientific re. 
search. Where heavy duties are attached to offices of this kind, sci- 
entific research is necessarily checked. We have an example of this 
in some professorships in America, the holders of which are compelled 
to devote so much time to the routine of class-work, that they are 
barely able even to keep themselves abreast of the scientific work of 
the day. But in Great Britain there are several offices which would 
seem to have been specially designed to afford means and leisure for 
original scientific research. Yet, if we consider the total number of 
men holding such offices, their abilities, and their opportunities, we 
must admit that the results they achieve are not collectively so great 
as might be expected. In certain instances, indeed, it would almost 
seem as though election to these well-paid offices had been the sole 
end and aim of work seemingly undertaken from pure love of science, 
so thoroughly has original research ceased, or become unfruitful, when 
the desired post has been secured. We must not close our eyes to 
this fact, nor suffer the zeal and energy of the few to blind us to the 
negligence of many who hold such offices. The point is one which 
would have to be carefully considered in any scheme for the endow- 
ment of research. If physical research is ever to be freely endowed, 
some plan would have to be adopted to obtain honest and faithful 
workers—not men who would regard scientific discoveries only as a 
means of securing salaried idleness. 

But most of the salaried offices at present open to science-workers 
have heavy, or at least wearisome, duties attached to them. A pro- 
fessor of science who has to attend daily in the class-room, to con- 
sider how to make clear to dull minds matters altogether familiar to 
him, to prepare or emend text-books, and to take also his share in the 
control of large bodies of young men, cannot possibly give any great 
portion of his energies to original research. “In a few cases,” as 
Mr. Appleton remarks, in the paper from which I have already quoted, 
“a little research can be done; in the majority of probably the best 
instances, all that is possible to the teacher is to keep himself 
abreast of that which is being accomplished by others; in too many, 
it is to be feared that even this is rendered impracticable by the exi- 
gencies of continual publicity.” This publicity, indeed, must be of 
all others the most annoying hindrance to scientific research. I say 
must be, because my own course of life (except for occasional short 
intervals, at my own choice and under my own control) has been so 
completely that of the recluse, that I can only imagine the effects of 
a continued slavery to “the exigencies of publicity.” Yet I have 
seen enough to feel assured that what Mr. Appleton describes as “ the 
available store of nervous power” must be drawn upon far too large- 
ly, in most instances, to leave much energy for original research. 

There remains, so far as the association of science and education is 
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concerned, what may be called the literature of science. And here, I 
must confess, I do not share the opinion which has been expressed by 
some, that the purely scientific qualities must suffer in proportion as 
the expositional power is exercised. The habit of exposition devel- 
oped by an educational calling may, indeed, as Mr. Appleton has 
remarked, “have a tendency to bring into prominence the element of 
form and phrase rather than that of substance,” ¢/, by an educational 
calling, we understand the routine of the class-room. Going continu- 
ally over the same ground, the class-teacher must of necessity be un- 
able to advance. But so far as the literature of science is concerned, 
even though the most elementary and popular forms of scientific liter- 
ature be in question, this need not happen. The assertion that “the 
growth of the popular and rhetorical element—die phrase in der Wis- 
senschaft—is almost always a symptom that the work of investigation 
is standing still,” is not justified by facts. The most fruitful of our 
scientific workers are also those who have succeeded best in scientific 
literature. Sir J. Herschel, Lyell, Darwin, Huxley, Tyndall, Spencer, 
Grove, Lubbock, Tylor, Owen, Carpenter, Wallace: these are some 
among the men who have done most for the literature of science. 
They have not been checked in original research by the time devoted 
to such literature. Nay, I believe that every one of them would 
tell us that the hours so employed were among those most fruitful 
in suggestive thought, and therefore (by no means indirectly) in the 
advancement of original research. It appears to me—and here I speak 
to some degree from my own experience—that- to write out a clear 
account of the results obtained during scientific work is so useful an 
exercise, that, apart from all question of the utility of popular treatises 
on science, the scientific worker should adopt the practice for his own 
sake. I feel sure that certain crude theories, which have been main- 
tained by some who pride themselves most on avoiding the popular 
and rhetorical element, would have been abandoned had they been 
submitted to this process.’ For my own part, however, I attach so 
much importance to the extension of sound scientific knowledge—so 
much more importance to this, I will even say, than to the results of 
the scientific researches of any man, or even of any body of men—that 
I regard as most earnestly to be deprecated all attempts to deprive 
our people of the literary services of those alone who can write effec- 


1 Prof. Tyndall was, on one occasion, berated and underrated for one of his most use- 
ful treatises, by an opponent of rhetoric, a skillful mathematician, who had advanced a 
theory about comets which would have crumbled into nothing under the test of popu- 
larization. To popularize a theory one must present it clearly, and therefore one must 
conceive it clearly. (Boileau said well, “Ce que l’on congoit bien s’énonce clairement.”) 
But, to conceive a theory clearly, one must view it in so many aspects that, if it has any 
flaws, they are almost certain to be recognized. I believe every successful popularizer 
of science must have had this experience—that a theory which had seemed satisfactory 
under ordinary scientific tests has been found wanting when he has endeavored not only 
to describe the theory itself clearly, but also the arguments for and against it. 
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tively or satisfactorily about science—the scientific workers themselves, 
Too long what has been called the popularization of science has been 
attempted by unscientific persons. When men like Herschel and 
Lyell, Darwin, Tyndall, and Huxley, undertake the real populariza- 
tion of science, we have at once the promise and the sign of progress, 
“But,” Mr. Appleton says, “there is not wanting evidence that the 
popularization of science, in the best and most necessary meaning of 
the word, is in this country beginning largely to take the place of 
original study and investigation of truth.” Where, however, is this 
evidence? Mr. Appleton must have been sorely pressed, when he can 
only find it in the fact that “in Oxford, where the business of educa- 
tion has been brought to a pitch of perfection almost unequaled else- 
where, the actual additions to knowledge that are made, in the course 
of a generation, in the old traditional studies of Latin and Greek phi- 
losophy, are, as compared with what is done in Germany, almost 
inappreciable.” I am not concerned to deny this, or even to question 
it. It is the natural result of old traditional arrangements. But it 
proves nothing concerning the effect of the popularization of science. 
in the best sense of the word—and as distinguished from what is often 
so called, but might more correctly be termed the vulgarization of 
science. It seems to me undeniable that the great improvement which 
has of late taken place in the work of correct scientific exposition has 
synchronized with a great increase in the amount of fruitful original 
research. I say simply that the two developments have synchronized; 
but I am strongly of opinion that they stand to each other in the rela- 
tion of cause and effect. Not only does it appear to me that our 
Herschels, Darwins, Huxleys, Tyndalls, and so on, have gained as 
science workers rather than lost, by their work in popularizing science, 
but I cannot doubt that the number of science-workers, in the several 
departments to which their writings relate, has been largely increased 
by treatises which combine sound science with clear and elegant expo- 
sition. 

There is another aspect in which the improved scientific literature 
of our time must be considered. It is unfortunate that modern scien- 
tific progress necessarily tends to increase the number of specialists. 
Not only is it impossible for any man to thoroughly master several 
departments of scientific research, but no man can be thoroughly 
master of a single science in all its developments. It is absolutely 
necessary that there should be specialists—nay, every real worker in 
science must be a specialist. But while each science-worker has thus, 
and should have, his special branch of his own science, it is very 
desirable that he should also have a correct general view of other 
sciences. If he ought to know every thing about something, there is 
no reason why he should not know something about every thing.’ It 

1 “The specialists,” says Wendell Holmes, “are the coral insects that build up a reef. 
By-and-by, it will be an island, and, for aught we know, may grow into a continent. But 
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jg just this something which the student of one science learns from a 
sound exposition of another science by a proficient therein. Every 
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d true popularizer of science knows that among his readers, if not even ; 
a- forming the greater number of his readers, there will be men of 
8, science, working in other branches, but still bringing to the study of 
e his treatise their scientific training. Writing for them, he will write 
f in the manner best suited to popularize without vulgarizing science: 
f “the coarser developments of sensationalism” will be avoided, even 
8 if the good sense of the scientific worker were not normally opposed 
n to all such faults of style. The literature of science owes much to the 
\- recognition of this circumstance. 

Some may question, however, whether scientific literature can be 
e sufficiently remunerative to support science-workers, even though they 


\- should turn altogether from original research, and devote their whole 
t time to writing about science. I do not think, however, that much 
n anxiety need be felt on this score. Of course, scientific literature is 
t not at present, and perhaps may never be, so remunerative as novel- 
2 writing, historical literature, biography, travels, and so on. Very few 
d writers on science, however general the interest attached to their 
researches, have earned an income of (let us say) five thousand pounds 
1 annually for many successive years; and I suppose the successful nov- 
; elist would regard such an income as contemptible. Probably, in the 
| majority of instances, it would be only by an almost entire with- 
- drawal from original work that the writer on science could earn a 

steady income of half that amount; while that earnestness in the 
cause of science which can alone render scientific writings attractive 
, would compel the scientific author to devote a large share of his time 
to unremunerative work. Yet there can be no doubt that many of 
our most successful workers in science have been able, without for- 
saking original research, to gain very sufficient incomes by scientific 
literature, or by the associated work of popular scientific lecturing. 
The chief objection, perhaps, to this way of rendering scientific re- 
search self-supporting consists in the fact that every hour devoted to 





I don’t want to be a coral insect myself. I had rather be a voyager that visits all the 
reefs and islands the. creatures build, and sails over the seas where they have as yet built 
up nothing. I am a little afraid that science is breeding us down too fast into coral 
insects. A man like Newton, or Leibnitz, or Haller, used to paint a picture of outward 
or inward Nature with a free hand, and stand back and look at it as a whole, and feel 
like an archangel; but nowadays you have a society, and they come together and make 
a great mosaic, each man bringing his little bit and sticking it in its place, but so taken 
up with his pretty fragment that he never thinks of looking at the picture the little bits 
make when they are put together.” This is true of specialists who are only specialists, 
But there can be no reason why the student of science should limit his attention to his 
specialty, though there is abundant reason why he should avoid any attempt to make 
researches over too wide a range of ground. His researches in his own special corner of 
science will lose nothing in value, but gain greatly, by an ovcasional survey of the work 
of others; only let him not pretend to take part in actual work in many parts of the field 
he thus surveys, 
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original work involves a pecuniary sacrifice, and the temptation must, | 
in some instances, be strong to withdraw entirely, or for long inter. 
vals, from the real work of scientific research—even if this may not 
become, in many cases, an absolute duty. 

Another source of remuneration for scientific workers depends on 
the value of scientific knowledge in certain departments of commer. 
cial enterprise. This means of support, however, though large in in- 
dividual instances, is so limited in scientific range, that we need not 
stop to consider it in connection with the general question of support 
from workers in science. As Mr. Appleton justly remarks, “ this 
source of maintenance is not only the exclusive privilege of physical 
science, but almost the exclusive privilege of one of the physical 
sciences. There is no commercial career open for a biologist, for in- 
stance; and the existence of a commercial career—and frequently a 
very lucrative one—for the chemist has the effect of starving all the 
other sciences for the benefit of one of them. One of our foremost 
teachers of biology complained to me not long ago that he was com- 
pelled to advise his best pupils, who were desirous of devoting them- 
selves to a life of research, to give up their own study, and enter upon 
that of chemistry, as there was no prospect of a career for them in 
any thing else.” 

I have not spoken thus far of salaried offices which are apparently 
scientific but in reality involve continuous labor not tending greatly 
to the advancement of pure science. Such, for example, in astronomy, 
are the various offices, ruling as well as subordinate, in our great 
government observatories. The details of observatory-work are not, 
properly speaking, scientific. They involve, no doubt, the continuous 
application of scientific principles, but no such processes as are likely 
to lead to discoveries in science. The ordinary notion, for instance, 
that the large telescopes of our national observatories are employed 
in advancing our knowledge of astronomy, is altogether erroneous, as 
any one will perceive who examines the records of the work done in 
those observatories. All the original researches effected at Green- 
wich, since Flamsteed’s time, would together form little more than a 
fair life’s work for a single zealous student of astronomy, and would 
be incomparably surpassed in scientific interest by the work of either 
of the Herschels. The object for which government observatories are 
erected, in fact, precludes almost entirely the pursuit of original re. 
searches. The observations of the moon, for instance, which have 
formed so important a part of the work accomplished at Greenwich 
since Flamsteed’s time, were not intended to add to our information 
about the physics of astronomy, though, of course, they have done so 
in a remarkable degree, studied as they have been by mathematicians 
(mostly outside Greenwich) from Newton downward. Their ostensible 
object was the improvement of navigation; and almost every obser 
vation made at Greenwich, until quite recently, was directed either to 
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aust, this end (the improvement of navigation as a sciencé) or to secure 
ater. continued time-measurements, magnetic data, and other information 
“hot for the guidance of seamen.— Contemporary Review. 
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aa SKETCH OF WILLIAM ROBERT GROVE. 

port HE subject of this sketch is a typical example of that remarkable 
this ‘hs class of men who achieve great eminence, both in business and 
aca jn science ; he is a very distinguished scientific investigator, having 
- not only made his name a household word in all chemical laboratories 
ii where galvanic batteries are used, but he was one of the early pio- 
by neers in establishing the grand doctrine of the correlation of forces, 
te and is known and esteemed throughout the scientific world for his 
ee share in this great movement. He has also been a hard-working pro- 
- fessional lawyer, forcing his way to legal distinction among his coun- 
"7 trymen, becoming queen’s counsel, until at length, passing from the 
P bar to the bench, and taking a distinguished rank among the judges 
™ of England. 

Wuu1am Rosert Grove was born in Swansea, Wales, July 14, 
ly 1811, and received his early education at the Swansea Grammar- 
ly : School. His father, who was a magistrate, intended him for the 
ys Church, and he was sent to Oxford in 1830, completing his university 
we term with honor in 1833. He had conscientious scruples that were 
‘“. opposed to his father’s desires, and he adopted the profession of the 
ne law. He also married about this time, and quitted England for a 
ad while to travel on the Continent for his health. In this leisure he took 
e ) to the reading and study of electricity, soon followed by original ex- 

periments and important discoveries in this branch of science. In 
- 1835 he became Professor of Natural Philosophy in the London Insti- 
= tution, a place which he held for five years. His scientific researches 
F have been mostly in the field of electricity, and his contributions on 
rl this subject have been numerous in the “ Philosophical Transactions,” 
- the Philosophical Magazine, and other journals of science, In 1839 
- we find him communicating to the Académie des Sciences de Paris 

the fact that if a positive electrode be immersed, half in water, and 
e the other half in a tube of hydrogen, and a negative electrode in 
h water and oxygen, the water ascends in the tubes, the galvanometer 

is deflected, and the water is decomposed and recomposed by voltaic - 
: action, This same year he communicated to the French Academy his 
u invention of the galvanic battery, now bearing his name, in which 
; platinum is substituted for copper, and nitric acid for sulphuric. He 
i also published in this connection a paper on the “Inaction of Amalga- 
: mated Zinc in Acidulated Water,” in which this phenomenon was first 





satisfactorily explained. About the same time he discovered that if 
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two pieces of gold are placed one in a cell of nitric and the other in 
one of hydrochloric acid, separated by an earthen-ware partition, no 
chemical action takes place ; but, if the two pieces be connected by a 
wire, the acids immediately attack them, In 1840 he was elected g 
Fellow of the Royal Society, and in 1841 he published a paper “On 
the Combinations, by the Voltaic Battery, of Azote and Hydrogen 
with Metals.” This same year he excited a great deal of interest by 
exhibiting, before the Electrical Society, daguerreotype pictures en- 
graved by electricity. The picture was joined with the positive pole 
of a battery, and placed in hydrochloric acid; the chlorine set free at- 
tacked the silver surface unprotected by mercury, and from this etched 
surface an electrotype was made to be printed from. Though now in 
active practice at the bar, he continued his electrical investigations, 
He brought out his voltaic gas-battery, and wrote a paper on its ap- 
plications to endiometry; published a “ Memoir on the Action of 
Phosphorus, Sulphur, and the Hydrocarbons in the Gas-Pile ;” anda 
communication on the “Electric Action by the Approximation of 
Dissimilar Metals without’ Contact,” in which he showed that when 
a disk of zinc and one of copper are approximated without touching, 
and then separated, the gold leaves of an electroscope diverge, prov- 
ing the existence of a radiating force capable of exciting electrical 
disturbance. In January, 1842, Mr. Grove delivered a lecture at the 
London Institution “On the Progress of Physical Science,” in which 
the doctrine of the correlation of physical forces was briefly but clear- 
ly enunciated. He delivered a course of lectures at the same place, in 
which he explained and illustrated the propositions briefly laid down 
the year before. The position he sought to establish was that heat, 
light, electricity, magnetism, chemical affinity, and motion, are all 
correlatives; that is, that either of them, as a force, may produce the 
others. As an illustration, in one of these lectures he used a train of 
revolving wheels ; the smallest, or that which revolved most rapidly, 
was of metal, and contained a piece of phosphorus in it. While this 
revolved with great rapidity, the phosphorus remained cool, but by a 
contrivance the wheel was suddenly stopped, and the phosphorus took 
fire; the Object of the experiment being to show that arrested motion 
becomes heat. In 1847 he issued his work “On the Correlation of 
- Physical Forces;” and in 1852 he published a memoir in the “ Philo- 
sophical Transactions,” on the “Electro-Chemical Polarity of the 
Gases.” Yn 1856 he experimented upon the application of electricity 
as a mechanical power, and showed that, when by electrical attraction 
or repulsion, a weight is suspended, it is at the expense of electric 
tension, and that the spark cannot traverse the same distance that it 
could traverse, with the same apparatus and charge, without the eleva- 
tion of the weight. Other researches of his have been on “ The Elec- 
tricity of Flame” and the formation of a flame-pile capable of produ- 
cing chemical decomposition, 
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name, it produces a mischievous con- ! scientific spirit, men trained to original 
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inquiry, widely informed in the subject- 
matter of investigation, and determined 
to push it forward in new directions, 
and arrive at trustworthy and valid re- 
sults. Social science is to be promoted, 
if promoted at all, in this manner, and 
by such men. It implies the systematic 
treatment of social phenomena, with 
the view of reaching a definite, cohe- 
rent, and settled body of social truths, 
by the collection, analysis, and classifi- 
cation of the proper data of the sub- 
ject. If the science is in its infancy, and 
has as yet been only roughly outlined, 
the work of its cultivators must needs 
be elementary, and the proceedings of 
any body of its true promoters will 
necessarily be characteristic of the stage 
or state of the subject. In the growth 
of all the sciences there has been an in- 
evitable order of mental procedure, an 
advance from simplicity to complexity, 
from the uniform to the multiform, from 
the lower to the higher; but though 
this method has been necessarily fol- 
lowed, mental power has been im- 
mensely wasted by ambitious essays to 
resolve the larger and more difficult as- 
pects of phenomena first. Yet the sci- 
ences have been actually and only built 
up by laying the foundations first and 
erecting the superstructures afterward. 

But all this is of small account to 
the members of the “ Association for the 
Promotion of Social Science.” They 
do not seem, in fact, to know what the 
science is that they have assumed the 
task of promoting. They were in a 
muddle ‘about it at starting ten years 
ago, and, if we may judge from the sec- 
retary’s report, they are much in the 
same condition still. At any rate, they 
have little notion of plodding among 
the rudiments of the subject. 

There were able disquisitions at 
Detroit on Finance, International Law, 
Life-insurance, Ideal Education, Medical 
Charities, Immigration, State Churches, 
Steamship-lines, etc., etc., but they had 
none of them any more to do with the 
science of the social relations of man- 
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kind than the proceedings of any other 
convention of thoughtful men called to 
deliberate upon important public af 
fairs. 

We make these remarks in no cap- 
tious spirit, and we cordially concede 
the usefulness and importance of much 
of the work done by this organization: 
we are only speaking in the interest of 
that which the Association professes to 
do, but really does not even recognize; 
and what it pledges itself to do or to 
attempt, by the very title it takes, we 
hold to be far more important than all 
it accomplishes. The working out of 
the principles of social science, of the 
natural laws of the social state, into 
clear, comprehensive, and authoritative 
form, is a matter of great moment, both 
because the state of knowledge at the 
present time makes it more possible and 
practicable than ever before, and be- 
cause the results of even its partial ac- 
complishment will be of immense value 
in the management of social affairs, 
And because of its grave importance, 
we strenuously object to any perversion 
or misappropriation of the term to ille- 
gitimate uses. We object to its em- 
ployment as merely a dignified title for 
miscellaneous speculations on human af- 
fairs. Social science is a something yet 
to be achieved—a well-defined branch 
of inquiry yet to be elaborated by the 
prolonged efforts of painstaking think- 
ers; and we‘protest against its use as 
a kind of imposing category for the 
schemes of philanthropists and the pro- 
jects of reformers. It may seem a mat- 
ter of small importance what name an 
association chooses to adopt, but it is 
not so in the present case. The misuse 
of terms leads to false views that are 
liable to produce the most injurious 
consequences. No one can be better 
aware of the potent misleading influ- 
ence of words upon the public mind 
than the distinguished president of the 
Detroit meeting, Hon. D. A. Wells. He 
perfectly understands that only a few 





people go beyond the word to the qual- 
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ity of the thing indicated. He knows 
that the policy of restriction imposed by 
the State upon the freedom of commer- 
cial interchange, by which monopolists 
are enriched, the people plundered, the 
Government corrupted, and the country 
disgraced, is intrenched in popular mis- 
conception, because it has got itself la- 
beled “protection.” The case before 
us is equally in point. So long as the 
term “social science” is employed to 
characterize the heterogeneous and dis- 
cordant opinions of unscientific men 
upon the most intricate and refractory 
problems of civilized life, it will be dis- 
credited in its true application. 

The American Social Science Asso- 
ciation has been running for ten years, 
and its British prototype has had a con- 
spicuous career for twice that time, but 
so little have they done toward the real 
promotion of the subject, so little to 
prepare the public for it, and so much 
to disseminate erroneous views respect- 
ing it, that the most comprehensive and 
solid contribution yet made to sociologi- 
cal science—a work entirely free from 
speculation, and which aims to lay the 
foundation of the science by collating 
and arranging the elemental facts de- 
scriptive of all types of social structure 
—cannot get patronage enough even to 
pay for carrying on the publication; and 
the real difficulty is the false impres- 
sions of the subject that have been fos- 
tered and disseminated by those who 
have acquired weight with the publie 


_ a8 its promoters. 





CORRECTED AGAIN. 


Tue ex-President of Harvard Col- 
lege, writing in the Unitarian Review, 
revives the perversion of Prof. Tyn- 
dall’s views on the prayer question in 
the following pointed words: “ Let the 
President of the British Association re- 
frain from insulting Protestant Chris- 
tians by proposing an arithmetical test 
of the reality of the communion of the 
soul with God.” We are curious to 
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know where Dr. Hill got his evidence 
for the charge that Prof. Tyndall has 
ever proposed “an arithmetical test of 
the reality of the communion of the 
soul with God,” or any evidence that 
he has ever questioned that reality. 
To the conception of prayer as inspira- 
tion, communion with the Divine Spirit, 
or the expression of devotional feeling, 
we are not aware that Prof. Tyndall 
has ever made the slightest objection. 
On the contrary, we know, by his own 
repeated avowals, that he recognizes 
the religious efficacy of prayer as a 
“strengthener of the heart,” which 
“in its purer forms hints at disciplines 
which few of us can neglect without 
moral loss.” Again, he observes: “It 
is not my habit to think otherwise than 
solemnly of the feeling that prompts 
prayer.” This, surely, is very far from 
being the language either of denial or 
of insult. 

As to the so-called prayer-test, it 
was not to try “the reality of the com- 
munion of the soul with God” that 
Sir Henry Thompson proposed it, and 
Prof. Tyndall indorsed it by sending the 
anonymous article to the Contemporary 
Review. The object was, indeed, very 
different from this. It was to deter- 
mine the validity of what may be called 
the physical theory of prayer; to ascer- 
tain the value of petitions to God for 
intervention in producing designated 
physical effects, such as changing the 
weather, augmenting the crops, or stay- 
ing disease in special answer to such 
petitions. It was to the conception of 
prayer as critical and advisory, as ob- 
jecting to this and calling for that, as 
invoking a potency that is available 
to man for the attainment of specific 
ends in the natural world, such as can 
be only in this way secured, that it 
was proposed to apply some rational 
method of verification. 

The effects claimed being physical, 
it is the legitimate work of science to 
search out and measure every agency 
by which they are influenced. Nor 
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is even this the sinful occupation that 
religious people often assume, for the 
laws of Nature are the laws of God, and 
no man can be more reverently occupied 
than in investigating their operations. 
The laws of God, we venture to think, 
do not shrink from any thoroughness 
of verification, and those who conceive 
themselves insulted by the application 
of the balance or the spectroscope, ge- 
ometry or arithmetic, to any of the phys- 
ical operations of the world, must en- 
tertain a very narrow and morbid view 
of the divine government. It would 
seem that the old religious prejudice 
against the study of Nature, as a pro- 
fane occupation of the human mind, in 
contrast with the sacredness of theo- 
logical studies, still survives, and that 
the old conflict is yet very far from 
having died out. If it be said that the 
doctrine of answer to prayer, by imme- 
diate and miraculous suspension of the 
course of natural changes, has passed 
away, and has been replaced by the doc- 
trine that the answer comes through 
the operation of natural laws, we re- 
ply, that the proof of this position is 
wanting. We hazard little in the as- 
sertion that, if the question were sub- 
mitted to the suffrage of Christendom, 
those who hold to this interpretation 
of prayer would not only be in a paltry 
minority, but would be voted as infi- 
dels and apostates from the faith. The 
fact cannot be escaped that multitudes 
of devout people still strenuously hold 
to immediate divine intervention in the 
course of: natural things, in response to 
human supplication. <A periodical be- 
fore us, representing the faith of half 
the Christian world, says: “Suppose, 
then, that a whole city full of peo- 
ple should testify to the resurrection 
of a dead man from the grave; would 
we be justified in rejecting the tes- 
timony on the sole ground of the 
physical impossibility of the occurrence? 
. . « History abounds in instances of 
the sort, in recitals of sudden cures 
witnessed by thousands, of conflagra- 
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tions suddenly checked, of plagues dig. — 
appearing in a moment.” That such 
beliefs were universal in past times jg 
notorious; that they have been disgj- 
pated from many minds is purely owing 
to what is called the encroachment of 
science. But the mass of people are 
still very far from having so clear, and 
settled, and strong a conviction of the 
physical order of Nature, that they 
will not lend a willing ear to the most 
preposterous stories of its violation, 
What is the lesson of the gross ghost- 
ology of modern spiritualism, before 
which even educated people will throw 
up gravity, and all the laws of physics, 
at the first puzzle of a juggling exhib. 
itor, unless it be that the scientific doe- 
trine of the government of the world 
by inviolable law is yet far from be- 
ing firmly rooted in the general mind, 
Those who entertain such loose views 
of the constitution of Nature will al- 
most necessarily take to the super- 
stitious side of religion, and resent all 
attempts to submit their beliefs, even 
where they involve physical effects, to 
the test of science. 
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Tae Lire anp Growrs or Laneuace: An 
Outline of Linguistic Science. By Wu- 
t1aM Dwient Wuirtney. Pp. 326. New 
York: Appletons (International Scien- 
tific Series, Volume XVI.). Price, $1.50. 
Ever since the fifteenth century the 

study of languages, particularly of Latin, 

Greek, and Hebrew, has formed the basis 

of a “liberal education;” and yet it was 

not till our own day that such a thing asa 
science of language was thought possible. 

Generation after generation trod the beaten 

path of grammar, loading the memory with 

formulas of accidence and syntax, learning 
by heart whole books of the “ Iliad ” and the 

“ Eneid;” a few, and only a few, getting an 

insight into the habits of thought of the 

great poets, philosophers, orators, and his 
torians of antiquity. For the few the study 
of the classics was an inestimable benefit: 
it undoubtedly did serve to broaden and lib 
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eralize their minds ; but the many derived 
from their toilsome labors absolutely no 
fruit. On the contrary, this mill-horse toil- 
ing up and down, and round and round, ever 
treading the same old tracks of declension 
and conjugation, ever “ parsing” and trans- 
lating without being able to see whither it 
all tended, could serve only to dull and 
deaden all the faculties of the mind, and to 
stamp out all originality. 

The old school in language had a theory 
of the origin of the various tongues of man- 
kind: they all sprang from one—the He- 
brew. Whether true or false, this theory 
was unproductive of results which could, 
by any possibility, inform or instruct the 
mind, for it was at the same time affirmed 
that the descendants of the Hebrew language 
were purposely so distorted that human in- 
genuity would ever fail to show a connec- 
tion between the children and the parent, 
or between the children themselves. But, by 
the researches of modern scholars, even the 
arbitrary (for so they, till recently, seemed 
to be) modifications of words, as found in 
declension, conjugation, and the like, have 
been traced to their sources, and good rea- 
sons ascertained why they are thus and not 
otherwise. - In this way caprice is elimi- 
aated from language, and law set up in its 
place ; language is made amenable to scien- 
tific treatment. 

Prof. Whitney’s book outlines with won- 
derful clearness the science of language ; 
and in the deservedly popular series to 
which it belongs there is not one volume 
which surpasses this as a simple and lucid 
exposition of a scientific theme, His method 
is to start from obvious, familiar truths, to 
exemplify by facts that are well known, and 
hence he is always, in his speculations, with- 
in easy reach of the reader. This common- 
sense mode of treating his subject is seen in 
Prof. Whitney’s discussion of the question, 
How is language obtained by us? “There 
are few,” he says, “who would not at once 
reply that we learn our language ; it is taught 
us by those among whom our lot is cast in 
childhood.” And this reply the author ac- 
‘cepts as the true one, rejecting two other 
answers: that language is a race-character- 
istic, and as such inherited from one’s par- 
ents, like the physical constitution ; and 
that it is independently produced by each 
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individual, in the natural course of his 
bodily and mental growth. The author 
then proceeds to show that language is not 
inherited, and that it is not evolved by the 
mind of the individual, but simply learned, 
acquired by hearing and practice. 

As an illustration of the influence upon 
language of conservative and alterative 
forces, Prof. Whitney very happily selects a 
verse (Matthew xii. 1) from the Anglo-Saxon 
Gospels and compares it with the same verse 
in our modern English: “Se Helend for on 
reste-dxg ofer weceras ; sdthlice his leorning- 
enihtas hyngrede, and hi ongunnon pluc- 
cian thé ear and etan.” Modern version: 
“Jesus went on the Sabbath-day through 
the corn; and his disciples were an hungred 
and began to pluck the ears of corn and to 
eat.” In the Anglo-Saxon version it is not 
easy for the ordinary English reader to rec- 
ognize the words as familiar, and yet, by 
translating it as literally as we can, we find 
that almost every element in it is still good 
English. Thus: The Healing (one) fared 
on rest-day over (the) acres; soothly, his” 
learning-knights (it) hungered, and they be- 
gan (to) pluck the ears and eat. By means 
of this one passage Prof. Whitney indicates 
all the change-influences to which language 
is subject. These are: “I. Alterations of 
the old material of language ; change in the 
words which are still retained as the sub- 
stance of expression ; and this of two kinds 
or sub-classes: 1. Change in altered form; 
2. Change in content or signification. II. 
Losses of the old material of language, dis- 
appearance of what has been in use; and 
this also of two kinds; 1. Loss of complete 
words; 2. Loss of grammatical forms and 
distinctions. III. Production of new mate- 
rial; additions to the old stock of a lan- 
guage, in the way of new words or new 
forms; external expansion of the resources 
of expression.” Five chapters of the work 
are devoted to an exposition of the influence 
of these various causes upon language. 

We have not space for more than mere 
mention of the titles of the remaining chap- 
ters of the work, viz., Dialects; Indo-Euro- 
pean Language; Linguistic Structure; Ma- 
terial and Form in Language ; Other Families 
of Language: their Locality, Age, and Struct- 
ure; Language and Ethnology; Nature and 
Origin of Language. 
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Tae Sexes raroucnout Nature. By Avy- 
TOINETTE Brown BiackweEtL, Author of 
“ Studies in General Science.” Pp. 240. 
G. P. Putnam’s Sons. Price $1.25. 


Tuz line of argument upon the woman- 
question which was opened by Mrs. Black- 
well in an article in Taz Poputar Scrence 
Monruty on the alleged antagonism be- 
tween growth and reproduction, and which 
was subsequently still further pursued in 
these pages by Dr. Frances Emily White 
in papers on “ Woman’s Place in Nature,” 
is carried out in the present volume with 
considerable elaboration. It is a mono- 
graph, written to establish, on scientific 
grounds, the equality of the sexes through- 
out Nature. Both Mrs. Blackwell and 
Miss White aré students of science, and 
recognize that in its later progress, especial- 
ly in biology and psychology, it has direct 
aud important bearings upon the issues 
raised in the women’s movement. They 
recognize Darwin and Spencer as represent- 
ing the most advanced scientific results, but 
‘object to the conclusions at which these 
gentlemen have arrived, on the subject of 
the relations of the sexes. Mrs. Black- 
well’s work is therefore not an attempt 
merely to expound the present state of 
science, but it aims to controvert conclu- 
sions deemed erroneous, and which have 
weight because emanating from high au- 
thorities. Of her book we may say that it is 
written in a clear and excellent style, con- 
tains much interesting information which 
will be fresh to many readers, and abounds 
in acute suggestions and ingenious views, 
while the publishers have got it up in an 
attractive form. 

But, considered as an original scientific 
argument, we fail to see that Mrs. Blackwell 
has advanced or altered the position of the 
question she has taken up. She undertakes 
to prove that throughout all Nature the 
sexes are equal. We will not say that this 
is an impossible tusk ; but if it be attempted 
in a truly scientific spirit we have no hesi- 
tation in saying that even the proximate 
solution of her problem belongs to the very 
distant future. For what she proposes to 
do is nothing less than to‘reduce the whole 
organic world, with all its vital and psychi- 
eal characters, into exact and demonstrable 
quantitative expression. She puts the prob- 
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lem sharply, saying: “ This is a subject for 
direct scientific investigation. It is a quem 
tion of pure quantity ; of comparing unlike 
but strictly measurable terms. In timeit 
can be experimentally decided and settled by 
rigid mathematical tests.” Accordingly, she 
reduces the elements of her subject to ‘the 
form of equations, and, making an analysis 
of the characters and functions of the sexes 
in insects, fishes, cetacea, birds, herbivora; 
carnivora, and man, she aims to establish 
the equivalence of their relations. Special 
attributes she admits to be variable, buy 
taking the totality of attributes and bring 
ing them together as balancing quantities; 
she maintains that throughout Nature the 
sexes are strict mathematical equivalents 
of each other. 

Mrs. Blackwell seems to us to be quite 
oblivious of the difficulties of the ‘task 
here undertaken. We know how long and 
painfully even the lower and simpler sch 
ences toiled ‘through their qualitative stages; 
before they reached the possibility of em 
tering upon their quantitative relations 
And we know, too, how the difficulties’ have 
thickened in prosecuting these sciences to 
their higher stages, even where all the effects 
are capable of being’ dealt with by direct 
experiment. But when we pass to the organ 
ic sciences these difficulties are immensely 
heightened. That organic phenomena ate 
governed by quantitative laws is no doubt 
true, and it is the duty of science to work 
them out as fast and as far as it can; buy 
considering the vastness of the work, we 
can hardly regard it as yet fairly begun 
Certain important physiological constants 
have been determined with some accuracy 
of general expression. The weight of the 
parts—skeleton, muscles, and brain—the 
proportions of chemical. constituents, the 
rates of respiratory change, the statistics 
of circulation, the balance of assimilation 
and waste, and the relation of the expendi 
ture of mechanieal force to the food con 


| sumed, have been arrived at in a general 


and proximate way, after centuries of labor 
by the physiologists of all nations. Even 
to these results it would be wholly inadmis- 
sible to apply the term exact. But, when 
we rise to more complex organic manifesta- 
tions, to the functions of the nervous sys 
tem, to feeling and thought, and those pro 
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and combinations of characters 
which distinguish classes and individuals, 
nothing whatever has been done toward 
their quantitative elucidation, and we can 
only say that the phenomena are vaguely 
eomparable as more or less. 

To illustrate the difficulties of attaining 
exact ideas in relation to quantity, we may 
refer to the history of chemistry, a science 
in which all the phenomena are at absolute 
experimental command. A century ago the 
law of exact proportions in chemical com- 
bination was arrived at, and, from the equal- 
ity of affinity and neutralization among 
different bodies, they were held to be equiv- 
alents of each other, and the term “ equiva- 
lence” came to be settled and fundamental 
in expressing chemical relations, But, after 
a bundred years of the closest thinking and 
the most exact experiment, we now find that 
the “old chemistry ” is swept away, and the 
idea of “ equivalence,” which was its cor- 
ner-stone, has gone with it. With the new 
facts, and finer discriminations, and broader 
views that have arisen, a whole crop of new 
terms has sprung up, and, instead of the 
equivalence of combining bodies, we now 
speak of their “ univalence.” and “ multiva- 
jence,” their ‘“‘bivalence,” “ trivalence,” 
“pentivalence,” etc. ; and, finally, the whole 
set of relations has to be expressed by the 
general term “quantivalence.” But if the 
conception of equivalence is thus discredited 
in one of its oldest and simplest scientific 
applications, what meaning can it have when 
applied to phenomena that have not yet 
even taken on the quantitative form? We 
can write down the contrasted characters 
of the sexes, as Mrs, Blackwell has done, 
and carry them out to no end of detail, and 
prefix the terms plus and minus to the ele- 
ments that are brought into comparison, 


. and thus give a general idea of Nature's 


compensations ; but to undertake to add up 
or to reduce to any strict equational form 
these most indefinite things seems like tri- 
fling. With man the scheme of comparison 
is carried out to nineteen particulars, of 
which the following five are examples : 


MALES. FEMALES. 
— Structure. + Structure. 
+ Size. — Size. 
+ Strength. — Strength. 
— Endurance. + Endurance. 
— Products. + Products. 
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We looked over this enumeration with 
special interest, to see what value would be 
assigned to maternity, the grand function of 
the female sex, to which every thing else is 
subordinated. But it is either left out of 
the estimate, or must be included’ ander | 
products. Maternity is thus so generalized 
as'to be described in terms applicable to 
both sexes. ‘Now, we do not like this de- 
preciation of the feminine side. Denying, 
as we do, the equality of the sexes, and 
holding to the superiority of the female 
sex, we protest against thé degradation of 
woman implied in losing the supreme and 
distinctive purpose of her nature among 
the plus and minus products common ‘to 
the sexes. nt 


Tue Text-Boox or Botany, MorPHoLocicaL 
anp Puysiovoaicat, By Jurtos Sacus, 
Professor of Botany in the University 
of Wii Translated: and anno-~ 
tated by ALrrep W. Bennett, F.L.5., as- 
sisted by W. T. Taise,ton, Dye, F. L, 8. 
Macmillan & Co. Pp. 848. 461 Illus- 
trations. Prive $12.50." 


Tus admirable translation of the work 
of Prof. Sachs supplies a want Jong felt in 
our literature, Students who have been 
cut off from the German work, py their in- 
ability to read that language, may congrat- 
ulate themselves that, for once at least, the 
translation offers adyantages not found in 
the original. The Germans, it is well 
known, are doing a very large proportion of 
the world’s thinking, and it has been hinted 
that the German consciousness of this fact 
is perhaps somewhat exaggerated, and may 
sometimes betray its men of learning into 
an unprofitable ignoring of the labors of 
other nations, But no criticism of this kind 
will hold against the present volume. Its. 
translators, being themselves eminent bota- 
nists, have enriched the work with com- 
ments and contributions embodying English 
thought and discovery in this important di- 
vision of science. We may also add that 
the German work reached its fourth edition 
while the translation was passing through 
the press, so that the new views adopted by 
the author, and the new matter added, are 
indicated in the English volume. 

This text-book of Prof. Sachs is at once 
comprehensive in scope, and minute and ac- 
curate in detail. It is the aim of the author 
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to introduce the student to the present state 
of knowledge in botanical science. He not 
only explains the phenomena of plant-life 
already accurately known, but also indicates 
those theories and problems in which bo- 
tanical research is at present engaged. Ref- 
erences are given throughout the volume, 
which direct the student to those writings 
that contain fuller discussions of the points 
in question, that he may be enabled to form 
for himself an enlightened judgment. The 
illustrations are mostly original, and many 
of them the result of laborious investigation. 

The work consists of three divisions: 
General Morphology, Special Morphology, 
and Physiology. Under General Morphol- 
ogy, there are three chapters treating: 1. 
Of the morphology of the cell; 2. Morphol- 
ogy of the tissues; and 3. Morphology of 
the external conformation of plants. Spe- 
cial morphology deals with the groups of 
plants as at present arranged in classes. 
Physiology is treated in seven chapters: 
1. On the molecular forces in the plant; 
2. Chemical processes in the plant; 3. Gen- 
eral conditions of plant-life; 4. Mechanical 
laws of growth; 5. Periodic movements of 
the mature parts of plants, and movements 
dependent on irritation; 6. The phenome- 
non of sexual reproduction; 7. The origin 
of species. 

The general reader, who is interested in 
modern scientific discussion, will find this 
an entertaining volume, because of its vital 
relation to questions uppermost in modern 
thought. For instance, the world-wide in- 
terest in “protoplasm” aroused by Prof. 
Huxley’s address at Edinburgh, finds am- 
ple satisfaction in the explanations of cell- 
structure and cell-function. As bearing 
upon this, subject we quote the following, 
which will be new to many readers: 


“‘Under this head” (Myxomycetes) ‘‘is 
included a numerous group of organisms 
which, in many respects, differ widely from 
all other vegetable structures, but, in the 
mode of formation of their spores, stand 
nearest to fungi, on which account we may 
treat them as a supplement to that class. 
The Myxomycetes are remarkable in no ordi- 
nary degree from the fact that, during the 
period of their vegetation and assimilation 
of food, they do not form cells or tissues. 
The protoplasm, which in all other plants is 
also the general motive power of the phe- 
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nomena of life, remains in them during the 
whole of this period perfectly free, collects 
into considerable m » and assumes yg. 
rious shapes from the internal force residing 
in it without becoming divided into smal] 
portions, which surround themselves with 
cell-walls (or become cells). It is only when 
the protoplasm passes into a state of rest in 
consequence of being surrounded by unfa- 
vorable conditions, or when it concludes its 
period of vegetation by the formation of the 
reproductive organs—its internal and exter. 
nal movements ceasing at the same time— 
that it breaks up into small portions which 
surround themselves with cell-walls, and 
which even then never form a tissue in the 
proper sense of the term.” 


The book is penetrated throughout with 
modern views in biology, and also illustrates 
the truth of the remark that, while other 
nations are disputing about the doctrines 
of Darwin, the Germans accept them, and 
are working on the new basis afforded by 
them. In the chapter on the “ Origin of 
Species,” full of the fruitage of this new 
line of study, we find the following: 

“The scientific basis for the theory of 
descent rests in the fact that it alone is able 
to explain in asimple manner all the mutual 
relationships of plants to one another, to 
the animal kingdom, and to the facts of ge- 
ology and paleontology, their distribution 
at different times over the surface of the 
earth, etc.; since it requires no other hy- 
pothesis than descent with variation, and the 
continued struggle for existence which per- 
mits those forms only to persist that are en- © 
dowed with sufficiently useful properties, 
the others perishing sooner or later. But 
both these hypotheses are supported by an 
infinite number of facts. The theory of de- 
scent involves only one hypothesis that is 
not directly demonstrated by facts, namely, 
that the amount of variation may increase to 
any given extent in a sufficiently long time. 
But, since the theory which involves this hy- 
pothesis is sufficient to explain the facts of 
morphology and adaptation, and since these 
are explained by no other scientific theory, we 
are justified in making this assumption.” 





Srxta Annvat Report or THe State Board 
or Heattn or Massacuusetts. 379 
pages. January, 1875. 

Tus report opens with a feeling tribute 

of respect, from the pen of Dr. Henry L 

Bowditch, Chairman of the Massachusetts 

State Board of Health, to the memory of 
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Dr. George Derby, ita former able Secretary, 
who died June 20, 1874; and to whose ex- 
cellent judgment and untiring exertions the 
usefulness of the Board in past years, and 
its present high position as an authority in 
sanitary matters, are largely due. 

The subjects of the papers contained in 
this report are the following : 

“Jnebriate Asylums or Hospitals,” by 
Henry I. Bowditch, M.D. In this paper 
the line has been drawn between vicious and 
morbid drunkenness: yet the former may 
finally become the latter. The writer sug- 
gests a means of dealing, through inebriate 
asylums, with one of the most troublesome 
questions of the day. The Board, feeling 
the importance of the subject, has passed a 
resolution recommending to the Legislature, 
as a sanitary measure of the highest im- 
portance, the establishment or endowment of 
one or more inebriate asylums or hospitals. 

“The Value of Health to the State,” 
by W. E. Boardman, M. D., of Boston. 
Whether all disease, or any class of dis- 
eases, can be prevented or “stamped out” 
or not, the experience of all countries has 
shown that the death-rate may be very sensi- 
bly diminished by attention to sanitary laws; 
and the writer has shown in this article that 
the State can afford to spend some millions 
of dollars in saving to itself the immense 
losses now occasioned by disease and con- 
sequent poverty in its citizens. 

“On the Transportaticn of Live-Stock,” 
by J. C. Hoadly, Esq., of Lawrence, mem- 
ber of the Board. This essay will commend 
itself to all persons interested in cattle-trans- 
portation, whether financially or from a de- 
sire that the transportation and slaughter- 
ing of animals may be attended with the 
least amount of suffering possible, and be 
conducted in a way to secure to the com- 
munity the best meat. 

“Our Meat Supply and Public Health,” 
by C. F. Folsom, M. D., Secretary of the 
Board. In this paper are considered the 
various diseases, parasitic and others, which 
affect the quality of butcher’s meat consid- 
ered as an article of food for man. The 
opinions of experts in reference to other 
conditions in which animal food is some- 
times found, and some facts bearing upon 
the question of its suitableness for our mar- 
kets, are also shown, The writer divides 
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meat into three classes: 1. That which is 
unquestionably of first-rate quality, and 
from animals perfectly sound and healthy; 
2. That which is innutritive or lacking in 
the qualities which the best meat should 
possess, and inspection is urged for this on 
economic grounds; 3. That which is posi- 
tively harmful or dangerous, and in this case 
inspection is recommended as being neces- 
sary on sanitary grounds; finally, the ouly 
safe way with regard to pork is shown to 
consist in never eating it unless thoroughly 
cooked. ‘ 

“Cremation and Burial, an Examination 
of their Relative Advantages,” by J. F. Ad 
ams, M. D., of Pittsfield. The writer con- 
cludes that there exists no necessity, on sani-- 
tary or economic grounds, for any change at 
present, in our manner of disposing of the 
dead. Heshows that cemeteries, if managed 
with proper care, may be made to conduce to 
the welfare of the public by affording parks 
abounding in luxuriant vegetation. At the 
same time, there is no real objection to cre 
mation, excepting that which arises from 
religious feeling or association, and which 
should be respected, so that individuals 
should be allowed to choose in what way 
their own remains are to be disposed of. 

Other papers are: “The Brighton Abat 
toir,” in which the daily average amount of 
meat used by each individual of the six hun- 
dred thousand supplied by Boston markets 
is estimated to be about eleven ounces, 
The paper gives the regulations of the Butch 
ers’ Slaughtering and Melting Association, 
the Revised Sanitary Regulations of the 
State Board of Health, an Analysis of But 
ter made from Suet, and the Acts in regard 
to establishing Abattoirs ; “‘On the Compo 
sition of the Air of the Ground Atmosphere,” 
by Prof. Wm. Ripley Nichols, of Boston ; 
“The Ventilation of Railroad-Cars,” by T. 
W. Fisher, M. D., of Boston, with “ Chemi- 
cal Analyses of the Air in Cars,” by Prof. 
Nichols; “Health of Towns ;” and a “Re. 
port on the Sanitary Condition of the State 
Prison at Charlestown,” close the volume. 


Tae Law oF INHERITANCE, OR THE PHILOS 
opuy or Breepinc. By E. Lewis Srur 
revant, M.D. 

Tue two great efforts of the agriculturist 
should be how to raise the best crops, and 
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how to beget and perpetuate the best stock. 
Any thing that incites thought and action 
in this direction must advance agriculture 
and lay more deeply and broadly some of 
the foundations of national wealth. As Dr. 
Sturtevant’s treatise is of this nature, and 
is eminently philosophical and scientific, it 
deserves well of all interested in this class 
of subjects. Its teachings, if generally 
understvod, will lead to intelligent action 
in a line in which at present too much is 
left to lucky accidents, 


Memoirs or tHe Rorat Astronomicat So- 
ciety. Vol. xl. A Catalogue of 10,300 
Multiple and Double Stars, arranged in 
the Order of Right Ascension by the 
late Sir J. F. W. Herscuet, Bart., and ed- 
ited by the Rev. R. Mary, M. A., F. R.S., 
Radcliffe Observer, and the Rev. C. 
Prircnarp, M. A., F. R.8., Savilian Pro- 
fessor of Astronomy in the University 
of Oxford. London, 1874. 

In 1868 Sir John Herschel completed a 
descriptive catalogue of all the nebule and 
clusters known up to that time, the greater 
portion of which had been discovered by 
his illustrious father, Sir William Herschel, 
and by himself. This was a most valuable 
and complete compilation, and, although 
containing a list of no less than 5,079 neb- 
ule and clusters, it is singularly free from 
errors. This, no doubt, was in great part 
due to the careful and repeated revisions of 
the work by Sir John himself, and also to 
the fact that many lists of nebule existed 
with which Sir John’s catalogue was con- 
stantly compared. No adequate idea of the 
amount of labor expended upon the prepa- 
ration of this list can be given here, but a 
reference to the Introduction of that Cata- 
logue must be made, where a concise ac- 
count of thé various revisions, collations, 
and comparisons, with the reductions exe- 
cuted (always in duplicate), extends over 
five quarto pages. 

As the complete results of the observa- 
tions of nebula were now accessible to as- 
tronomers in a convenient form, Sir Jobn 
Herschel turned his attention to the forma- 
tion of an equally complete catalogue of 
double stars. He proceeded assiduously 
with this work, and at the time of his death 
he had gathered data relating to over 10,000 
-stars, and had arranged these stars in order 
of right ascension, and had formed a synop- 
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tical history of all the known observations 
of about 4,000 of these. 

This “‘ Catalogue,” in its imperfect state, 
was bequeathed to the Royal Astronomical 
Society, and volume xl. of their “Memoirs” 
contains the work completed in the form 
they have decided to give it, and for which 
the Society, jointly with the editors (who 
were but their agents), is responsible. So 
far we have given a sketch of the history 
of these two “‘ Catalogues,” gathered mainly 
from the respective Introductions. We pro- 
pose briefly to indicate the shortcomings of 
the double-star catalogue, and we can do 
this best by comparing it with its predeces- 
sor in which Sir John Herschel’s own plans 
were fully carried out by himself, and which 
naturally should have served as a model for 
the execution of the later catalogue. We 
will extract an entry from each of the two 
catalogues, and will explain these, so that 
an idea may be formed of the amount of 
information which can be had about any 
object contained in the two lists. The fol- 
lowing extracts are made quite at random; 
the first from the “Catalogue of Nebulez,” 
the second from the “Catalogue of Double 
Stars :” 


No. 2052; 688; I, 168; ....; 10®9™ 499.9; 
+ 8.623; 1; 47° 53'1'.9; +17°.88; 
1; pB; vL; R; vgbM; 4. 


No. 2052; h698; ....; 5°13™48*; 89°6'; 
+3409; — 4.02. 


The first entry relates to No. 2052 of the 
catalogued nebule, and we learn from it 
(taking the numbers in their order from left 
to right) that this nebula is No. 688 of Sir 
John Herschel’s previous catalogue; is No. 
168 of Sir William Herschel’s Class I.; that 
no other persons have published any obser- 
vations of this up to 1863; that its Right 
Ascension for 1860.0 is 10* 9™ 49*.9; that 
the annual precession in Right Ascension 
for 1880 is + 3*.623; that the number of 
observations upon which this place depends 
is 1; that its North Polar Distance for 
1860.0 is 47° 53’ 1.9; that the precession in 
North Polar Distance for 1880 is +17”.83; 
that 1 observation was used to determine 
its position in North Polar Distance; and 
that this Nebula is “pretty Bright; very 
Large; Round; very gradually brighter in 
the Middle; and finally, that it has been 
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observed 4 times by the Hersche' ” In 
short, we know something about this Nebula. 
Interpreting the entry from the “Double 
Star Catalogue,” we find about No. 2052 
that it is No. 698 of Sir John’s previously 
published list ; that it has been observed by 
no one else; that its Right Ascension for 
1830 is 5° 18" 48*; its North Polar Distance 
is for the same epoch 89° 6’; and that the 
precessions in Right Ascension and North 
Polar Distance are for the same epoch 
+8*.09 and —4”.02 respectively. 

There is not a word about the relative 
magnitudes of the component stars of the 
double star referred to, not a word to show 
whether it is double, triple, quadruple, or 
roultiple, not a word about the position, 
angle, and distance of the component stars 
of the double (if it is a double), and finally, 
not a word about the colors of the compo- 
nents. In short, we know next to noth- 
ing about this star. The little we do know 
is this: 1. Its position in 1830, and we have 
the means of determining the position with 
tolerable accuracy at present; and, 2. We 
know where to look in Sir John’s partial 
“Catalogues,” which are scattered through 
many volumes of the Royal Astronomical 
Society’s “Memoirs,” the observations at 
the Cape of Good Hope, etc., for the infor- 
mation regarding position, distance, color, 
and magnitude, which is precisely what we 
require, and which is precisely what is omit- 
ted from this new “Catalogue.” Thus we 
may estimate its value to be that of am ex- 
tended index to various double-star obser- 
vations, with the approximate positions of 
these stars. After what we have said, it is 
unnecessary to go further. Any one can 
see that to the astronomer this “ Catalogue” 
is of but slight value, while to the average 
double-star obsérver (who often has not the 
means of determining accurately star-posi- 
tions) it is tantalizing and almost useless. 
When he finds a double star, how is he to 
know whether it is new or not, except by 
going over much of the same work that 
has been done once by the computer of this 
“Catalogue?” In fine, this book can only 


be considered to be truly useful when it is 
accompanied by the “‘ Memoirs.” from which 
the materials were originally drawn. The 
publication is not creditable to the Royal 
Astronomical Society, to the memory of its 
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distinguished projector, nor to its able ed- 
itors. These gentlemen might well have 
consulted the work. of Dr. Anwers on a simi- 
lar subject, “ William Herschel's Verzeichnis- 
sen von Nebelflecken und Sternhaufen, bear- 
beitet von Arthur Anwers, 1862,” for a model 
as to the way in which the memory of a 
great astronomer should be honored, and as 
to the manner in which alone it is worth 
while to do astronomical work. 


Seventa AnnvaL Report on Tue Noxious, 
BENEFICIAL, AND OTHER INSECTS OF Mis- 
sourt. By C. V. River, State Entomol- 


ogist. 

In this volume (published April 1st) Prof. 
Riley specially considers six insect-pests, 
viz., the Colorado potato-beetle, chinch- 
bug, apple-tree borer, canker-worm, Phyl- 
loxera, and the Rocky Mountain locust, 
improperly called grasshopper. Mr. Riley 
gives the results of his observations and 
inquiries during the past year on each of 
these different insects, and, as in all his 
previous reports, keeps steadily in view 
the great practical object of. his research, 
namely, the discovery of the best and most 
effectual means of annihilating these ene- 
mies of agriculture. In Missouri the farm- 
ers now accept the presence of the Colorado 
beetle as the necessary concomitant of the 
culture of the potato; but they do not fear 
it as once they did, being provided with 
the means of keeping the pest in check. 
Prof. Riley has, for years, recommended the 
use of Paris green in the war of extermination 
against this beetle, and the farmers of Mis- 
souri now very generally employ this sub- 
stance, and with the best results: in short, 
it is by far the cheapest and most effectual 
means of destroying the beetle. “ But, 
then, Paris green is a deadly poison, and 
therefore its use causes more mischief 
by far than could ever be done by the 
Colorado potato-bug.” Prof. Riley, how- 
ever, speaks from experience, and he as- 
serts that there is no danger to be appre- 
hended from the use of Paris green, “ ex- 
cept through carelessness and exposure to 
its direct influence.” Millions of bushels of 
potatoes were last year grown in Missouri, 
and great quantities of Paris green used in 
sprinkling the leaves of the growing plants, 
and yet the author has not heard of a single 
case of poisoning, save where people had 
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been careless. After discussing the subject 


_ very fully, the author concludes with these 


words: “TI would say to those agriculturists 
of the East who are in any way alarmed by 
what has been written on this subject, and 
who hesitate to use the Paris-green mixture 
—-profit by the experience of your more 
Western brethren, and do not allow the vo- 
racious a to destroy your potatoes, 
when so simple and cheap a remedy is at 
hand.” 

The aggregate loss to Missouri farmers, 
in 1874, irom the chinch-bug, is estimated 
at $19,000,000. The only measure at pres- 
ent known to be effectual against this pest, 
when it has spread, is irrigation. On the 
subject of the grape Phyllozera, Prof. Riley 
is an authority both at home and in Eu- 
rope. A few facts, of interest to entomolo- 
gists, in the life-history of this insect, are 
noted in the present volume. Mr. Riley 
gives a brief narrative of the researches 
made in France during the year, with a 
view to discovering a means of destroying 
this pest. Dumas’s method is as follows: 
A hole is bored with an auger in the earth, 
near the foot of the vine, and in it are 
placed about four ounces of alkaline sulpho- 
carbonate. By decomposition the sulphuret 
of carbon is formed, which kills the Phy/- 
lozera, without injuring the vine. We see, 
from the report of a recent meeting of the 
French Academy of Sciences, that this meth- 
od “has been tried with great success in 
severai of the more important vine-growjng 
districts.” 

The territory in Missouri ravaged by 
the Rocky Mountain locust in 1866, and 
again in 1874, is represented in a map, in 
which is also indicated the direction in 
which the insects came during the latter 
year. Last May the Governor of Missouri 
proclaimed a day of fasting and humiliation 
as a stratagem in the anti-locust war. Prof. 
Riley, last year, “ prophesied” that the lo- 
custs of 1874 would come too late to do much 
damage. He then asserted, and now as- 
serts, that beyond the extreme western tier of 
counties Missouri need not dread these in- 
vaders. The event has confirmed the ac- 
euracy of Prof. Riley’s conclusions. The 
Governor would have done well had he 
given ear to this truthful prophet, before 
he uttered his cry of distress. 





DETERMINATION AND CLASSIFICATION OF Mu 
Eras. By James C. Fore, A.M., Pro. © 
fessor of Chemistry and Physics, Law. 
rence University, Wisconsin. Pp, 38, 
Price 75 cents. Chicago: Jansen, Ia 
Clurg & Co., 1875. 

Tue object of this little work, as the 
author says, is to furnish tables by which 
the student may, with as few easy tests ag 
possible, determine with precision, and clas. 
sify, minerals found in the United States, 
and become familiar with their principa} - 
characteristics. 


AynuaL Report oF THE Boarp or Scuoo. 
CoMMISSIONERS OF THE City or Mun- 
WAUKEE, for the Year ending August 31, 
1874. 

NorHING neater, as respects typography 
and book-making, can be found in any edu- 
cational document East. The table of ex- 
aminations of teachers shows, in the large 
number of rejections, that honest work is 
attempted. Superintendent McAllister’s 
scheme for uniform examination of the 
schools seems to us philosophical. 


Systematic CaTALOGUE OF VERTEBRATA OF 

THE Eocene or New Mexico; collected 

in 1874. E. D. Cops, A. M. 

Tuts is a morceau of Lieutenant Wheel- 
er’s Reports. Of this essay the writer says 
it completes the determination of the fossil 
vertebrate species obtained in the Eocene 
of New Mexico during the field-work of 
1874. The total species of mammalia is 
forty-seven, of which this essay “ introduces 
twenty-four for the first time,” besides 
some reptilia and fishes. 


PUBLICATIONS RECEIVED. 


The Keys of the Creeds. Pp. 200. New 
York: Putnams. Price, $1.25. 


The Miracle of To-Day. By Charles B. 
Warring. Pp. 292. New York: Schermer- 
horn & Co. Price, $2.00. 

Heat, Light, Electricity, and Magnetism. 
By Charles Skelton, M.D. Pp. 75. Tren- 
ton, N. J.: Naar, Day & Naar. 

Curious Anomaly in the History of Larve 
of Acronycta Oblinita. By Thomas G. Gea- 
try. Pp. 30. 

Mysteries of Hierarchy. Pp. 14. 
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Climatology of Florida. By A.S. Bald- 
win, M. D. Pp. 39. Charleston, 8. C.: 
Walker, Evans & Cogswell. 

Secular Sermons, No.1. By John McIn- 
tosh. Pp. 20. Rochester: C. H. Stump. 

Language, its Nature and Functions. 
By Rev. J. H. Pettingell, M. A. Pp, 26. 
Washington: Gibson Bros. 

Report of the Managers of the State 
Lunatic Asylum, Utica, for the Year 1874. 
Albany: Weed, Parsons & Co. 

Management of the Insane. By Henry 
Howard, M.D. Pp. 14. St. Johns, N. B.: 
News Print. 

A Protest against the High-Pressure 
System of Education. Same Author. Pp. 24. 


Philosophy of Dairy Manufactures, By 
F. X. Willard, M. A., of Herkimer Co., N. 
Y. Pp. 29. 

The Aérial World (Hartwig). Appletons. 


Problems of Life and Mind (Lewes). Os- 
good, 

What Young People should know 
(Wilder). Estes & Lauriat. 

Storms: their Nature, Classification, and 
Laws (Blasius). Philadelphia: Porter & 
Coates. 

Certain Harmonies of the Solar System 
(Alexander). 


Lists of Elevations (Gannett). 


Fishes of the East Coast of North Amer- 
ica (Gill). 

Eighth Annual Report of the Trustees 
of the Peabody Museum. 


Meteorological Observations (Chitten- 
den). 





MISCELLANY. 


Notices of Recent Earthquakes.—The 
American Journal of Science for May gives 
& summary of earthquakes for the year 
1874, prepared by Prof. C. G. Rockwood, 
Jr., of Rutgers College, New Jersey. They 
are reported from nearly all quarters of the 
globe, forty-three in number. Two of these 
were disastrous, but in most cases the 
shocks appear to have been light. 
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Fourteen shocks are reported as having | work of the Board, and afterward, as leisure 
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occurred in the United States. The most 
important of these took place in North 
Carolina, in Bald and Stone Mountains. 
The shocks continued at intervals from 
February 10th to April 17th, with explosive 
and rumbling noises. The most severe 
shock was felt February 22d. On one oc- 
casion the sound of the shock resembled 
that made by blasting in a deep quarry, first 
explosive, then reverberating. 

The shock which occurred in the vicinity 
of New York City, December 10, 1874, is 
noticed. It extended as far as Peekskill on 
the north, and Norwalk, Connecticut, on the 
east. The shock was most severe in the 
neighborhood of Tarrytown and Nyack, but 
did no damage anywhere. 

The most disastrous earthquakes oc- 
curred at and near Harpoot Mission, East- 
ern Turkey, destroying the houses of Haloosi, 
a considerable town near that place, and 
at Volcan del Fuego in Guatemala. This 
earthquake destroyed the town of Duenos. 
From a small mountain near the base of the 
Volcan del Fuego there issued an eruption 
of cold compact mud. 





Testing Iron and Steel.—We have re- 
ceived the programme of organization of a 
Board appointed by the President, in accord- 
ance with the provisions of an act of Con- 
gress, making “appropriations for sundry 
civil expenses of the Government for the 
fiscal year ending June 30, 1876, and for 
other purposes.” 

The instructions of the Board are, to de- 
termine by actual tests the strength and 
value of all kinds of iron, steel, and other 
metals, which may be submitted to it, or by 
it procured, and to prepare tables which will 
exhibit the strength and value of said ma- 
terials for constructive purposes. The mem- 
bers of this Board are Lieutenant-Colonel 
T. T. S. Laidley, U. S. A., President, Com- 
mander L. A. Beardslee, U. S. N., Lieuten- 
ant-Colonel Q. A. Gillmore, U. S. A., Chief- 
Engineer David Smith, U. 8S. N., W. Sooy 
Smith, 0. E., A. L. Holley, U. E., and R. H. 
Thurston, C. E., Secretary. 

The Board has organized into standing 
committees to conduct special experiments 
and investigations, during the delay in pre- 
paring the testing machinery for the regular 
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will permit. These investigations are expect- 
ed to be made with critical and scientific ac- 
curacy, and will consist in the minute analy- 
sis of a somewhat limited number of speci- 
mens, and the precise determination of me- 
chanical and physical properties, with a 
view to the detection and enunciation of the 
laws connecting them with the phenomena 
of resistance to flexure, distortion, and rup- 
ture. 

The Board will be prepared to enter 
upon a more general investigation, testing 
such specimens as may be forwarded to the 
President of the Board, or such as it may 
be determined to purchase in open market, 
immediately upon the completion of the 
apparatus ordered, at which time circulars 
will be published giving detailed instructions 
relative to the preparation of specimens for 
test, and stating minutely the information 
which will be demanded previous to their 
acceptance. 

The following is a list of the subjects to 
be investigated by the standing committees, 
as given in the circular issued by the Board: 
Abrasion and Wear; Armor-Plates ; Chem- 
ical Research ; Chains and Wire Ropes; 
Corrosion of Metals; Effects of Temper- 
ature ; Girders and Columns; Iron, Mal- 
leable ; Iron, Cast ; Metallic Alloys; Ortho- 
gonal Simultaneous Strains; Physical Phe- 
nomena; Reheating and Rerolling; Steels 
produced by Modern Processes; Steel for 
Tools.” 


Insulation of Lightning-Rods.— We take 
from the Journal of the Jelegraph a few 
valuable observations on the subject of 
lightning-rods. The insulation of lightning- 
rods, says the Journal, is a grave error, be- 
cause the insulators to some extent arrest 
the flow of currents of rarefied electricity, 
which it is the true function of the light- 
ning-rod to facilitate. On the other hand, 
the insulator amounts to nothing as a bar- 
rier against a discharge of lightning, which 
can either pass through it or leap the short 
distance between the rod and the building. 
The prejudice in favor of insulators arises 
from a misapprehension. Strictly speaking, 
there are no non-conductors; but that term 
is applied to substances which conduct very 
imperfectly and are subjected to violent 
disruptive effects when a shock of electricity 
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passes through them. To prevent. a dis. 
charge from leaving the rod and passing — 
through the buiiding, something more mugt 
be done than to attempt to keep it out by 
erecting such flimsy and insignificant bar 
riers as insulators. The rod mnust be ar 
ranged so as to present points for the re. 
ception and discharge of electricity at the 
extremities of the building, both above and 
below, and the different terminations in the 
ground must be connected by rods lying 
across the roof, so that. lightning can be 
provided with a path in an horizontal direc. 
tion, which, being continuous, will be pre- 
ferred to any series of detached masses of 
conducting matter contained within the 
building. 


Action of Absinthe and Aleohol.—In an 
essay which received a prize from the French 
Academy of Sciences last December, Dr, 
Magnan states as follows the comparative 
action of absinthe and of alcohol: Whether 
injected into the stomach, pulmonary pas- 
sages, cellular tissue, or vascular system, 
these two agents produce different effects, 
Essence of absinthe, in weak doses, causes 
vertigo and sudden contractions in the mus- 
cles of the anterior portion of the body; in 
strong doses, epileptic attacks and mental 
disorder. The well-known effects of alcohol 
are muscular debility, staggering, relaxation 
of the limbs, and finally comatose sleep, 
without any epileptic symptoms. Injected 
simultaneously, alcohol and absinthe, instead 
of neutralizing, intensify one another, and 
the absinthine phenomenaare in part masked 
under the alcoholic.. The substances used 
in the manufacture of the liqueur absinthe, 
viz., the essences of anise-seed, angelica, 
sweet-flag, marjoram, fennel, mint, possess 
no toxic action. Hence all the injurious 
effects of the liqueur are due purely to the 
wormwood. Epileptiform symptoms never 
follow from the use of alcohol, and they 
are characteristic of absinthe. 


Fish-Life and the Pollution of Rivers.— 
The injurious effects on fish of the pollution 
of rivers with the refuse of gas-works have 
been very thoroughly investigated by Prof. 
A. Wagner, of Munich, and from bis report 
on the subject we take the following account 
of some of his experiments. His method 
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was to put small fishes into vessels contain- 
ing well-water, different amounts of gas- 
water being added. In water to which one 
per cent. of gas-water was added, the fish 
became at once very restless, tried to jump 
out, turned on their backs after they had 
been in the polluted water one minute, and 
were dead after the lapse of six minutes. 
With one-half per cent. gas-refuse, the fish 
became at once restless, floated on their 
backs after five minutes, and died after 
thirty minutes. With one-quarter per cent. 
gas-refuse they became restless after some 
time, floated on their backs in one hour, and 
were dead after ninety minutes,, With one- 
tenth per cent. refuse, they at first remained 
quiet ; one of them showed no change after 
three hours and a half, but died after the 
lapse of six hours; no change was observed 
in another, a small pike, after seven hours, 
but it was dead the next morning. 


Lightaing in an Electric Cloek.—A writer 
in Poggendorff’s Annalen describes some cu- 
rious effects of lightning on the wires of an 
electric clock on a steeple in Basle. The 
wire, which was sheathed in gutta-percha 
and cotton, was torn away and lay about in 
pieces from four to forty inches in length. 
These pieces at first sight presented nothing 
worthy of note, but they were found to have 
quite lost their stiffness, and further exami- 
nation showed that they consisted only of 
the sheath ; the copper was entirely gone. 
The interior of the sheath was smooth, and 
the sheath itself was whole except in a few 
places at variable intervals, where there were 
minute ruptures. These were evidently the 
holes at which the copper had escaped—as 
some remains of the metal sticking in them 
showed. These remains distinctly proved, 
too, that the copper had been driven out, 
for the most part, in a molten state. This 
melting of the wire must have been instan- 
taneous, for the molten copper was expelled 
before its heat could act upon the sheath. 
Another striking fact is that, in a portion of 
the wire which was inclosed for protection 
in a lead pipe, the copper was quite un- 
changed, while the gutta-percha had been 
fused in several places. Here the lead acted 
by retarding the electric current, and thus 
the wire had time to give up its heat to the 
sheath. 





Influence of Camphor on Plant-Growth. 
—Vogel, of Munich, who has studied very 
closely the action of camphor on plants, 
says that it acts like a kind of stimulant on 
vegetative processes, which it accelerates 
and intensifies. In one of his experiments 
he placed a branch of flowering syringa 
in ordinary water, and another branch in 
camphor-water; in twelve hours the one 
drooped, while the other stood upright and 
even developed some of its buds. This 
branch did not begin to wither till after 
the third day. Another experiment con- 
sisted in placing in camphor-water a flower- 
ing branch of syringa which was nearly 
dead. In this instance the plant revived, 
living for some time. Similar results were 
obtained from experiments with seeds, Oil 
of turpentine was found to act like cam- 
phor. It accelerated the germinative pro- 
cess in seeds, but it exerted an injurious 
action on the after-development of the 
plants. Vogel remarks, in conclusion, that 
the process of germinating, receiving of oxy- 
gen, and giving out of carbonic acid, is iden- 
tical with animal respiration. From the 
agreement of the vegetable processes in the 
early period of germination with the animal 
processes, it would seem to follow that 
stimulants would have similar effects in the 
two cases. 


A New Deep-Sea Thermometer. — Dr. 
Neumayer recently exhibited to the Berlin 
Geographical Society a new apparatus for 
the determination of the temperature and 
of the currents at great depths in the ocean. 
The apparatus consists of an hermetically- 
sealed copper box, with an external append- 
age resembling a rudder. In the interior are 
a mercury thermometer and a compass, each 
inclosed in a glass receptacle, in which are 
admitted traces of nitrogen gas. A small 
electric battery completes the apparatus. 
When it is allowed to descend attached to a 
sounding-line, the action of the current on 
the rudder causes the apparatus to take an 
horizontal direction, thus indicating the set 
of the flow by the relative positions of com- 
pass-needle and rudder, while the ther- 
mometer indicates the temperature. To fix 
these indications, a piece of photographic 
paper is suitably disposed near the glass 
cases containing the instruments. Then at 
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the proper time a current of electricity is 
established through the gas in the recepta- 
cles, causing an intense violet light, capable 
of acting chemically on the paper for a suffi- 
cient length of time to photograph the shad- 
ows of the compass-needle and the mercury 
column. Within three minutes the opera- 
tion is complete, and then the apparatus is 
hoisted and the paper removed. 


Absorption of Water by Growing Grain.— 
M. Marie-Davy has been making some exact 
measurements of the quantity of water con- 
sumed by grain during its growth. He 
found that corn in pots, filled with earth 
and watered daily, consumed 1,796 grammes 
of water daily to produce one gramme of 
grain. According to this, a yield of thirty 
hectolitres (eighty bushels) of corn per hec- 
tare (two-fifths of an acre) would take up a 
quantity of water which, along with the 
water evaporated, forms a greater total than 
the amount of the average rainfall of Paris. 
Thus the yield of the land is limited by the 
amount of water supplied to the fields. M. 
Marie-Davy, however, points out that the 
quantity of water necessary to produce a 
given harvest is by no means absolute, but 
depends on the amount of useful mineral 
matters with which the water can be charged. 
To a certain extent water supplements ma- 
nure, and vice versa, Some manures may 
effect a very considerable economy in the 
mass of water consumed. 


Vegetation as a Disinfectant.—In a paper 
advocating the utilization of sewage for ag- 
ricultural purposes, Dr. Alfred Carpenter 
says that, if a certain weight of rye-grass 
seed be sown in wet sand, without allowing 
the contact of any water which contains 
nitrogenous matter, the plants will grow to 
a certain size, that is, until they have used 
up all the matter contained in the seed, and 
then growth is, toa great extent, arrested. 
This has been shown experimentally by 
growing rye-grass under glass. All growth 
has been arrested for want of nourishment. 
On adding to the water solutions of fresh 
organic matter (meat-juice), the plant has 
at once begun to grow, and in a few days 
has doubled its size, while a test set of 
plants to which such organic matter has 
not been added has remained stationary. 
Another basin and glass cover with sand 
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not containing rye-grass, but to which op. 
ganic matter had been added, became putrid 
in a few days, but no such putridity ap. 
peared when the rye-grass was growing, 
A fourth case had put into it an amount of 
nitrate of ammonia corresponding to the 
amount estimated to be contained in the 
meat-juices which were used in the first 
case ; but here the growth of the plant wag 
by no means so luxuriant as when the living 
nitrogenous matter was added: although a 
fresh start was made, the plant soon dwin. 
dled away and died. Thus it appears that 
living vegetation acts as a powerful disin. 
fectant, assimilating directly the nitrogen. 
ous principles of organic substances, 


Nutritive Value of Coeca.—The nutri. 
tive constituents of cocoa correspond very 
closely with those of beef, and largely ex- 
ceed those of milk and wheaten flour: 
hence the importance of this substance ag 
an article of food. In this respect it differs 
widely from tea and coffee, which are, per. 
haps, rather condiments and stimulants 
than foods, or flesh-formers. The following 
table, drawn up by Mr. John Holm, of the 
Edinburgh Chemical Society, shows the po- 
sition of cocoa as compared with three other 
well-known articles of food : 








oad 


PPO Ss 
* So ooo: Sooo 


ye: 
o- 

















100.0 


100.0 | 100.0 





“ Thus,” observes Mr. Holm, “ although 
one-half of the weight of cocoa consists of 
cocoa-butter, it still presents 20 per cent. 
of albuminoid material, as ugainst 4 per 
cent. in milk, 20.75 in beef, and 14.6 in 
wheat. In addition, it contains starch, 
which is present neither in milk nor beef, 
but in smaller proportion then in wheat.” 
The value of cocoa as a food is thus ap- 
parent, and fully justifies the high eulo- 
giums which have been passed upon it. 
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Statisties of Suicide in Prussia.—The 
number of suicides occurring in the king- 
dom of Prussia during the four years pre- 
ceding 1873 is given as follows in the off- 
cial journal of the Statistical Bureau : 














SUICIDES. 1869. |1870. 1871. 1872. 
res 2,570 | 2,334 | 2.188 | 2,368 
=. Ok aR Re 616} 629) 540| 587 
i ncnduatased 8,186 | 2,963 | 2,728 | 2,950 














From this it would appear that either 
the female sex is less exposed to the temp- 
tation of suicide, or resists that temptation 
better than the male. The table shows that 
the frequency of suicide increases with age. 
This is true with regard to the whole num- 
ber of suicides, not with regard to those of 
each sex taken separately. Thus suicide is 
most frequent among males between the 
ages of ten and fifteen, and again between 
fifty and sixty, while among females it is 
most frequent between fifteen and twenty, 
and again after seventy. Of suicides, mar- 
ried persons constitute 452 per 1,000, un- 
married, 339 per 1,000, and the remainder 
is made up of widows, widowers, divorced 
persons, etc. Mental disease is by far the 
most frequent occasion of suicide. Reli- 
gious belief does not appear to have any 
marked influence. On the other hand, the 
influence of various avocations is very evi- 
dent. The favorite modes of suicide are, 
in both sexes, hanging and drowning—the 
latter more frequent in the case of females ; 
then by fire-arms on the part of the males, 
by poison on the part of the females. 


Defeets of the Haman Eye.—The human 
eye, because it is practically achromatic, 
has been supposed to be absolutely so. 
But it is not difficult to show that the organ 
is not faultless in this respect. The sub- 
ject was recently discussed in a lecture by 
Prof. H. McLeod, at the London Physical 
Society, and the lecturer cited many facts 
to show that the eye is not achromatic. 
Thus to short-sighted persons the moon ap- 
pears to have a blue fringe. In using the 
spectroscope, the red and blue ends of the 
spectrum cannot be seen with equal dis- 
tinctness without adjusting the focussing 
glass. A black patch of paper on a blue 
ground appears to havea fringed edge if 
viewed from even a short distance ; while a 





black patch, ona red ground, when observed 
under similar conditions, has a perfectly 
distinct margin. It is interesting to note 
that Wollaston considered that the colored 
bands of the spectrum were really divided 
by the black (Fraunhofer) lines, and his 
statement, that the red end of the spectrum 
does not appear to have a boundary-line 
“ because the eye is not competent to con- 
verge the red rays properly,” shows that he 
had very nearly, if not quite, discovered the 
achromatic defects of the eye. An experi- 
ment was exhibited by Prof. McLeod to 
show the relative distinctness of a dark line 
on grounds of various colors.. A wire was 
so arranged that its shadow traversed the 
entire length of the spectrum, which was 
thrown on a screen by an electric lamp. 
Viewed from a short distance, the edges of 
the shadow appeared to be sharp at the red 
end, but gradually became less distinct, un- 
til at the blue end nothing but a blurred 
line remained. 


Infrequency of Pulse.—A case of extra- 
ordinary infrequency of pulse was recently 
mentioned by Mr. Pugin Thornton, at a meet- 
ing of the Clinical Society of London. - The 
subject was a woman, twenty-nine years of 
age, thin and anemic, and suffering from 
severe inflammation of the larynx, for which 
the operation of tracheotomy was performed. 
Just before the operation her pulse was 40, 
and after it she had an epileptiform attack. 
She was discharged from the hospital much 
improved, but was readmitted soon after- 
ward. Her pulse was then found to be 
beating only at the rate of 16 per minute, 
the pulsations being strong. The frequency 
increased slowly for a month, when it was 
20, and soon afterward it was again 40, 
This was some two yearsago. Her pulse 
is now 48, and the patient bas grown stout. 
Normally, the number of pulsations per 
minute differs at different periods of life: at 
birth, it is about 135; at the age of seven, 
from 80 to 85; in adults, 70 to 75; in old 
age, from 50 to 65. In females, the pulse 
is quicker than in males. 


Ornamentation of Copper and Bronze.— 
A new mode of ornamenting bronze or cop- 
per work is described as follows: After the 
object has received the desired form, the 
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drawings are made with water-colors, the 
body of which is white-lead. Those por- 
tions of the surface which are not painted 
are covered with varnish. The article is 
then placed in dilute nitric acid, whereby 
the paint is dissolved, and the surface of 
the metal is etched to a certain depth. The 
article is then washed with water, and im- 
mediately placed in a silver or gold bath, 
and a layer of the precious metal deposited 
by electricity on the exposed portions. 
When the latter operation is finished, the 
varnish ia removed, and the whole surface 
ground or polished, so that the ornamented 
portion is just even with the rest of the sur- 
face. A specially fine effect is obtained by 
producing a black bronze of sulphuret of 
copper on portions of the surface between 
the silver ornaments. A copper vase then 
has three colors, black and white drawings 
on a red-brown ground of suboxide of cop- 


per. 


Ancestors of the Esquimaux.—Charles 
E. DeRance, in one of his papers on “ Arctic 
Geology,” points out some of the many 
striking resemblances between the modern 
Esquimaux and the paleolithic man of 
Southern France. These two peoples, sepa- 
rated so widely in time and space, were alike 
in their artistic feelings and methods of in- 
cising, on tusks, antlers, and bones, repre- 


sentations of familiar objects; alike also in | 
their habit of splitting bones for marrow, | 


and accumulating them around their dwell- 
ings ; in their disregard for the sepulchre of 
their dead ; in their preparation of skins for 
clothing, and in the pattern of the needles 
used in sewing them together; alike also 
in their feeding on the musk-sheep and the 
reindeer, and in countless other character- 
istics. It ‘is wellnigh impossible to resist 
Prof. Dawkins’s conclusion that the Es- 
quimaux is the descendant of paleolithic 
man, who retreated northward with the arc- 
tic fauna with which he lived in Europe. 


Antidote to Atropia.— Dr. G. Riickert 
has made the interesting discovery that the 
poisonous alkaloid muscarin (extracted by 
alcohol from the mushroom Amanila mus- 
caria) is a perfect antidote to atropia, and 
vice versa. The pupil of the eye, enlarged 
by atropia, is contracted by muscarin. So, 
too, the depression of temperature induced 


by subcutaneous injection of muscatin.ig 
counteracted by the other alkaloid similgy: — 
ly injected. The heart of a frog, whose 
action had ceased from thirty to sixty min. 
utes under the influence of muscarin, had 
its activity restored by the exhibition of 
atropia. The relation of quinine to the spe. 
cific poison of intermittent fevers is prob! 
ably analogous to that between these two 
alkaloids. 





NOTES. 


Correction.—Prof. Henry Wurtz cor 
rects an error in the theory of A. Mc 
of the Manchester Literary and Philusoph. 
ical Society, on the possible mode of form. 
ation of graphite, as given in our Notes for 
last month. As he points out, the carbon 
which collects in gas-retorts does not give 
the reactions of graphite with a mixture of 
chlorate of potassium and nitric acid; it ig 
not converted into graphitic acid; therefore 
it is not graphite at all, and of course its 
| formation cannot explain the formation of 
| that mineral, It has even been shown by 
| Berthelot that gas-retort carbon contains, 
hydrogen, being in fact a highly-condensed 
| hydro-carbon, or mixture of hydro-carbons, 


Tue Aniline Manufacturing Company, of 
Berlin, are now producing aniline colors by 
Coupier’s process, in which no arsenic acid 
isemployed. Being free from arsenic, thesé 
dyes are not only fitted for coloring sweet. 

| meats, liqueurs, syrups, and pharmaceutical 





| preparations, but may be used in many 
other industrial purposes where poisonous 
colors would be more or less dangerous, as 
in the staining of paper, paper-hangings, 
toys, ete. 


A rLame burning in condensed air grad- 
ually increases in brilliancy with the com- 
pression, till at last it becomes as brilliant 
as the flame of phosphorus in oxygen. But, 
if the pressure be still further increased, 
the process of combustion is retarded, and 
the flame becomes smioky. From this it 
would appear that the temperature of com- 
bustion increases with the pressure up to 
the point of dissociation of the bydro-car- 
bon gases of the candle. Hence the con- 
clusion that it is an error to estimate the 
temperature of the sun at several millions 
of degrees. Sainte-Claire Deville holds shat 
2,000° C. is the highest possible tempera- 
ture. 


Scuwernrurts, the distinguished Afri- 
can traveler, has been appointed by the 





Khédive Director-General of all the large 
collections, museums, and other scientific 
institutions, of Cairo. 
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Tus length of time needed for reaction 
in sensation has been made a subject of in- 
tion by two German physiologists, 
Vintschgau and Hongschmied, with the fol- 
lowing results: In the case of a person 
whose sense of taste was highly developed, 
the reaction-time was, for common salt, 
0.159 second ; for sugar, 0.1639 second; for 
acid, 0.1676 second ; and for quinine, 0.2351 
second. With a person whose taste was 
Jess acute the reaction-times were 0.595 sec- 
ond for salt, 0.752 second for sugar, and 
0.998 second for quinine, It will be seen 
that in both instances for the bitter taste 
of quinine the reaction-time was consider- 
ably longer than for the others. 


Tue most noteworthy circumstance con- 
nected with Captain Boyton’s feat of cross- 
ing the English Channel is, not so much his 
having been kept afloat for so many hours, 
but that his body temperature was not low- 
ered appreciably. is water-proof dress 
prevents the loss of animal heat, and hence, 
after being in the water for fifteen hours, 
Captain Boyton was almost as fresh and 
vigorous on reaching Boulogne as when he 
started from Dover. 


‘An apothecary and self-styled surgeon 
in Liverpool, named Heap, was recently 
hanged for the crime of attempting to pro- 
cure abortion on a young woman, and so 
causing her death. The jury recommended 
the culprit to mercy, but the authorities very 
commendably refused to interfere with the 
process of the law. 


In view of the prohibitory duties im- 
posed by the United States upon imported 
agricultural machinery, the British Associa- 
tion of: Agricultural - re recommends 
manufacturers to hold aloof from the Phil- 
adelphia Exhibition. The imposition of 
prohibitory duties is declared to be out of 
harmony with the objects of international 
exhibitions, This advice will be adopted 
almost unanimously in England. 


A Screntrric Association kas been or- 
ganized in Peoria, Ill., with Dr. W. H. Chap- 
man as president.. Arrangements have been 
completed by the Association for a “Sum- 
mer School’? for the study of botany and 
zodlogy, the term to extend over four weeks, 
commencing on July Sth. The instructors 
will be Profs. Burt G. Wilder and J. H. 
Comstock, of Cornell University, and Prof. 
Alphonso Wood. The tuition for the term 
will be fifteen dollars. 


Tae meeting of the British Association 
for the Advancement of Science takes place 
this year at Bristol, commencing Wednes- 
day, August 26th. The President of the 
Association for the present year is Sir John 
Hawkshaw, C.E., Fellow of the Royal So- 
ciety. 





A ponation of $25,000 for library pur- 
poses has been made to the Philadelphia 
Academy of Natural Sciences. The library 
of the Academy already contains 20,000 
scientific works, but is in many res 
incomplete. It is believed that with the 
means now at the disposal of the Academy 
the library can be made equal to any scien- 
tific library in the world. 


Diep, March 20th, Daniex Hansury, 
F. R.8., F. L. 8., member of the British 
Pharmaceutical Society. Deceased had at- 
tained distinction by his original investiga- 
tions into the nature and history of drags, 
and of the plants from which they are ob- 
tained. Just before his death appeared 
“ Pharmacographia: a History of the Prin- 
cipal Drugs of Vegetable Origin met with 
in Great Britain and British India.” Of 
this work Hanbury was joint author with 
Prof. Fluckiger, of Strasburg. 


THE committee of the Bremen Polar 
Expedition propose that their vessels shall 
coast along the eastern shore of Greenland, 
while the lish expedition proceeds up 
Smith’s Sound. If this arrangement is car- 
ried out, possibly these two expeditions may 
meet at the pole, or at all events at the 
northernmost portion of Greenland. 


Tue Anderson School of Natural His- 
tory, at Penikese Island, will not be opened 
this summer, <A card from Prof, A. Agas- 
siz states that “the applications for this 
summer’s session have been so much re- 
duced by the attempt to make the school 
partially self-supporting, that the trustees 
are forced, in Ae to save the institution 
from debt, to close it for the coming season. 
Since no assistance is to be expected from 
State Boards of Education, it becomes evi- 
dent that the school must be carried on 
either by the help of the teachers for whose 
advantage it is intended, or by endowment. 
This interruption, which it is hoped may be 
only temporary, arises neither from lack of 
enthusiasm in the pupils of Penikese, nor 
from any want of generous interest in the 
naturalists who have thus far given their 
services to aid the enterprise.” 


Tue French Geographical Society has 
awarded a gold medal to the family of the 
late Captain Hall, in recognition of the dis- 
tinguished services rendered to geographi 
cal science by that intrepid explorer. 

Tue Gardener's Chronicle states, on the 
authority of the market-gardeners around 
London, that the spring just passed was 
the most backward known in that locality 
for many years. 

Dr. J. Bet, Perrigrew has been awarded 
the Goddard prize of the French Academy 
of Sciences for his original anatomical and 
physiological memoirs. 
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Tue Sanifarian publishes a table show- 
ing the death-rate of various cities in the 
United States for the month of March, from 
which it appears that the highest death-rate 
(Nashville) was 37.69 per thousand per 
annum, and the lowest (St. Louis) 13.37. 
Other cities showed the following death- 
rates: New York, 30.25; Philadelphia, 
26.30; Brooklyn, 23.54; Chicago, 15.73; 
Boston, 22.67; New Orleans, 26.72; Wash- 
ington, 33.36; Richmond, 26.40; Charles- 
ton, 34.50; New Haven, 19.80. 


A party of Englishmen, Drs. Freeland 
and Nicholls, Captain Gardner, and Mr. 
Watt, while exploring the steep and forest- 
covered mountain behind the town of Ros- 
seau, in the republic of Dominica, came 
upon a boiling lake about 2,500 feet above 
the sea-level, and two miles in circumfer- 
ence. When the wind cleared away fora 
moment the clouds of sulphurous steam 
with which the lake was covered, a mound 
of water was seen ten feet higher than the 
general level, and caused by ebullition. The 
margin of the lake consists of beds of sul- 
phur; at the outlet is a waterfall of great 
height. 6 


THE twenty-fourth meeting of the Amer- 
ican Assoviation for the Advancement of 
Science will be held at Detroit, Mich., com- 
mencing on Wednesday, August 1lth. The 
Permanent Secretary calls special attention 
to the meeting of the Entomological Club. 
It is proposed to form a subsection of An- 
thropology at the coming meeting of the 
Association. Officers of this year’s meet- 
ing: President, Prof. J. E. Hilgard; Vice- 
President, Section A, Prof. H. A. Newton; 
Section B, Prof. J. W. Dawson; chairman, 
Chemical Subsection, Prof. 8. W. Johnson. 


M. Le Venrrisr, Director of the Paris 
Observatory, transmits twice daily to the 
principal ports of France forecasts of the 
probable weather for the ensuing twelve 
hours. The present system does not include 
signals to give warning of storms. The tele- 
grams are posted up in some public place. 


Ir is suggested to form an artificial isth- 
mus between France and England, leaving 
a narrow space in the centre for the pas- 
sage of ships. The expense would not be 
much greater than in boring a tunnel, and 
the advantages in some respects greater. 


A NEWSPAPER paragraph gives this in- 
stance of community of disease in man and 
animals. A large Newfoundland dog, be- 
longing to a Mr. Wallace, of Upton, Mass., 
contracted measles from the children of a 
Mr. Walker, and died of the disease. The 
dog exhibited all the symptoms of measles 
as seen in human beings, and under medical 
treatment was convalescing, when he ran 
out in the snow, was chilled, and died. 





A cius has lately been formed in thig | 
country for the circulation among its mem. 
bers, by way of the United States mails, of 
microscopic objects. Applications for mem. 
bership should be made to the secretary of 
the club, Rev. A. B. Hervey, 10 North See. 
ond Street, Troy, N. Y. Those only are 
eligible as members who are accustomed to 
work with the microscope, and who can 
contribute to the usefulness of the club by 
sending good objects for examination. 


At the Louisville meeting of the Ameri- 
can Medical Association, 8S. D. Gross, M, D,, 
of Philadelphia, avowed himself an advocate 
of bloodletting for many diseases, especial. 
ly those of an inflammatory character. He © 
predicted that phlebotomy would again 
come to be recognized as a therapeutic 
agent, but that it would not be practised 
indiscriminately. 


Perrenkorer has shown that a cubic 
foot of soil contains one+hird of a cubic 
foot of air. Now, according to Boussingault, 
the amount of carbonic acid in this air ig 
much more than that in the atmosphere, 
He found that in a field recently manured 
it amounted to 221 parts in 10,000 of air; 
in a vineyard, 96; forest-land, 86; loamy 
subsoil, 82; sandy subsoil, 24 ; garden-soil, 
36. 

Tue title of the society known as the 
New York Lyceum of Natural History has 
been changed. It will henceforward be 
known as the New York Academy of Sci- 
ences. 


A CORRESPONDENT of the Department of 
Agriculture writes that a decoction of tansy 
is always effectual in killing bots. He gives 
the tansy in the morning to a horse infested 
with bots, and in the evening a dose of 
salts; the bots die, and pass out with the 
excretions. 


Brack silks are very commonly “ weight- 
ed” with foreign substances to the amount 
of 100, 200, and 300 per cent. This increase 
in weight is caused by treatment with salts 
of iron and astringents, salts of tin and 
cyanides. In fact, what is sold as silk isa 
mere agglomeration of heterogeneous mat- 
ters, held temporarily together by a small 
portion of silk. 


Ir is stated by Paul Perny, formerly s 
pro-vicar apostolic in China, that the 
peror Kien-Lung, who lived upward of a 
century ago, drew up the plan of a general 
encyclopedia of human knowledge, the pub- 
lication of which still goes on. Nearly 
100,000 volumes of this work have ap- 

and there remain 60,000 volumes . 
to be published! M. Perny further states 
that the Chinese have encyclopedias of 
more than 800 volumes on agriculture, hor- 
ticulture, pisciculture, ete. 
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